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CHAPT:t!;R T 
TI-lli PROBL~M AND li'IE THOJJ OF THTS STUDY 
The Problem 
The purpose of this study.-- The purp ose of this study 
is to present a five-year plan for the development of an 
ideal genera l shop program for the Waylend Junior and ~enior 
Hi gh School. 
At present the shop program consists of two areas , wood-
working and mechanic a l drawing . The woodworking area presents 
experiences with wood, woodworking tools and mac hines, and with 
mat0 rials and supplies associated with woodwor•king . The 
mechan ical drawing area presents expe riences in free hand 
sketching , pictorial machine and sheet metal drawin6 • 
The ne ed for the study .-- By broadening the scope of 
the program to include othe r media with Which to ·work and to 
s tudy, it is expected that the students will gain a wider 
ge neral knowledge of 1aterials , tools and processes whi ch will 
bet te r fit them for a more worthy home and communit y life .. 
It is hoped , also, that the broadening wi ll make the program 
of more inter'est to a g reater number of students there by 
lending enrichment to the program of studies of the school as 
a whole . 
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Because of t he cost involved in setting up a ger1erE.tl -
shop p rogram it has been s uggested by the school comrni ttee 
t hat a five-year plan be evolved which will enable the town 
to absorb the expenses g radually . This pres ent s not only 
the problem of selecting the areas most desirable for the 
local situation, blJ.t also se l ecting them in the order in 
which the~ should fit into the five - year p rogram . 
The local occupational p~cture . -- As the shop p rogram 
now exists in the school system, it affords those students 
who stay with the cour s e for six years an ample opportunity 
not only to explore the field of industry in tbe two areas , 
but also to become quite ade p t in the manipulative pr ocesses 
involved . A study of the list of personsJwenty year s of ag e 
and older resident in t he town of Wayland , however , s h ows 
that relatively few are employed in either of t hese t wo fields. 
About 40 per cent of those emp loyed in the building 
trade are car_;;)enters. With the exception of t he one drafts-
man tbis might be consi dered the only trad e in which the men 
who a re emp loyed would have received training beneficial to 
them while they were in the hi gh school s hop classes . Even 
t hi s training must be c onsidered highly inadequate bec au se 
of the non-vo cational nature of the present course of study . 
l7 Off icial Rep ort, Town of Wayla.nd , Li st of Persons 20 Years 
of Ag e and Older, Resident in the Town of Waylrul.d , Precinct s 
1 and 2, {January l , 1952) . 
Table 1. Occupations of Men 20 Years of Age and Older, 
Resident in the Town of Wayland as of January 1, 
1952 
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Occupation Number Occupation Numbe~ 
{l) 
Builder •••••••••••• 
Business Owner ••••• 
Laborer •••••••••••• 
Misce l laneous •••••• 
Engineer •••••••••.• 
.::;>ale sman ••••••••••• 
Retired •••••••••••• 
Machinist •••••••••• 
Dairy Farmer ••••••• 
~ervice u.s •....•• 
Mechanic ••••••••••• 
Trucker . ..........• 
Student •••••••••••• 
Utilities •••••••••• 
Teacher •••••••••••• 
Government Worker •• 
~lectrician •••••••• 
Lawyer ••••••••••••• 
Insurance •••••••••• 
Doctor •...........• 
Bank Worker ••••.••• 
Chemist •.•.•.....•• 
Medicine ••••••••••• 
(2) 
178 
164 
139 
118 
104 
101 
88 
79 
75 
71 
58 
56 
45 
43 
36 
26 
25 
20 
20 
15 
15 
12 
ll 
(l) {2 ) 
P~inter......... ll 
Radio, T.V., 
Rada~.... 10 
Florist......... 10 
Care taker ....... 9 
Office Worker... S 
Acco1mtant...... 7 
Advertising ..... 7 
Religion........ 6 
Shoema ker....... 6 
Social Worker ... 6 
Baker ••••••• ~... 5 
Barber .. • • • • • • • • 5 
Druggist........ 5 
Real -Bstate..... 5 
Cook. . . . . • . • . . . . 5 
Fireman......... 5 
Artist.......... 2 
Butcher......... 2 
Musician. • • • • • • • • 2 
Broker.......... 2 
Draftsman....... l 
Welder.......... 1 
A large number of students do not reside in the town in 
which they receive their schooling, yet the table is at least 
indicative of t he fact that students are not utilizing their 
shop training for vocational pursuits to any large degree. 
This is in harmony with the writer's viewpoint which is that 
the school shop should be so set up that it provides a 
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general education to all who participate , regardless of their 
vocational intentions . 
The local population picture .-- The following graphs 
have been prepared t o show how the population is increasing 
in the t own of Wayland . These graphs have a direct bearing 
upon the problem. The town must not only build a shop 
program to accomodate the present p-opulation but must have 
a plan of expansi on that will be far reaching . The graphs 
a ls o show that the program offered must be broadened to take 
care of the wider field of interests that a larger population 
will establish. 
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Figure 1. Increase in Population of the Town of Wayland 
Graphed from U.~. Census Reports . 
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Th e first figure illu strates the over-all population 
picture in the town, showing the steady influx of new 
residents. The last two year s are plotted from town reports. 
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Rigure 2. Tncrease in Pupil Population of the Wayland 
~chools, Grade s 7 through 12 
The second figure shows the steady increase in t h e 
school enrollment; a g ain indicative of the fact the shop 
program must be plarmed to taKe care of the larger nombers 
and the vs.rying i n terests i n the immediate future. 
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The Projected b:nrollment of fupils in the Wayland 
Junior-Seni or High School 1/ 
The third figure is included to show how the school 
population is likely to increase duri ng the next ten years . 
This f i gure is based up on a pre-school census , the enrollment 
in the elementary g rades, and the average experience of loss 
or gain at various grade levels during the past four years . 
y Rexford ~ . ::>ouder , " The Report of the t:>uperintendent of 
;:)chools " , Officj_al Report s_, Town of Wayland , Massachus etts , 
(December 31 , 1~52), p . 245 · 
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Figure 3 may not be considered within the range of this 
paper . It shows, however, that the school population increase 
is not just a present problem , but will probably be one for 
many years to come and therefore should be considered in the 
long range planning of a school general- shop program . 
The school financ_ialpicture.-- The inc rease in the 
school enrollment and the necessit y for a broader 
curriculum has nearly doubled the town appropriations for 
its schools in the last five ye ars. This is indicated in 
the following graph : 
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Figure 4. Increase of Town Appropriations for Maintenance 
of the Wayland ;Schools. 
The present shop was added to the school in the 
building program of 1949. Prior to that time t h e only 
subject offered re l ated to I n dustrial Art s was a text book 
course in home me c hanics. The original p lan called for 
e qLl ipp ing t he shop for woodw·orking a n d me c hanical drawing 
and t hen subsequently adding other areas as a p propriations 
became p os sible. With t he general school appropriations 
increasing , it has become apparent that a certain proportion 
should be al l ocated for an expa nsion of the shop program 
whi ch has remained relatively unchanged since its 
origina tion. 
The Metho d 
The exten t of this study .-- Before attempting to 
expand a two -w~it shop into a true g eneral shop, it was 
felt by the writer that he should have accurate informat ion 
c onc erning t he following sub ject headings: 
1. What is a general shop? 
The author ' s definiti on of a " general shop 11 is 
given whenever it is inclu ded as such . "Composit e 
shop 11 , 11 comprehensive shop 11 , and '1mul tiple activity 
shop 11 are taken as bein.g synonymous with "general 
shop" . If no def'inition of' this typ e shop is 
included in the text material, then the definition 
of' Industrial Art s is given. When both d ef'initions 
seem pertinent , bot h are included . 
• 
2. What are the objectives of the general shoD? 
Objectives must be determined before a general-
shop program can be set up. The authors' 
objectives are reviewed here and are to be used 
as a gui de in setting up new objectives for the 
problem s hop of this pap er. In some cases the 
author has not given his own objectives bu t has 
quoted those of another writer which he has 
found adequ ate. 
3. What areas should be included? 
The areas to be included and the order in which 
they are to be introduced is an important 
consideration in the process of setting up a 
general shop. The authors' ideas and suggestions 
on this problem are presented in this section. 
4. What equipment is necessary? 
The purpose of including "equipment" as a su bject 
heading is to discover what major pieces are 
necessar y in each area and what the suggestions 
are concerning s ize , t ype, and cost • 
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5. What should be the time all otmen t for the program·? 
How much time should students have in general 
shop per da y or per week'( How much of tbi s time 
should be s pent in associated studies and how 
much in manipulative activity? Are double periods 
10 
to be recommended? These are some of the questions 
worthy of consideration when a general-shop cou~se 
of study is being constructed. 
6. What should be the space provisions? 
There should be sufficient space in a general shop 
so that students will have freedom of movement both 
in passing from one part of the shop to another and 
in working at the many work stations. This is 
particularly important from the standpoint of safety 
and is also importent to the student's health and 
discipline. 
7. What related or associa~ed material should be covered? 
What associated studies should be taught along with 
the manipulative activities, and What prop ortion 
of the students' shop time should be allotted to 
these studies? Suggestions by authorities are 
valuable in answer:tng these questions for a teacher 
setting up a new course of study. Some authors 
use the word "related " and some, the word 11 associated 11 
when referr•ing to studies other than those which 
are manipulative. These words are synonymous and 
are used interchangeably in this manuscript. 
8. What testing and measuring should be done? 
There should be some logical method of assigning 
reliable grades to students of Industr:tal Arts. 
ll 
Subjective grading on project work and attitude 
have often been the sole basis on which these marks 
have been provided. 
9. How should the Qrogram be budgeted? 
The availability of funds is always an important 
consideration in maintaining a shop program as 
well as in expanding a present set-up. Many of 
the authors, selected for this review of literature, 
do not offer much for suggestions, yet this heading 
is included because of its pertinence to the problem 
of this study. 
The method of investigation.-- In order to survey the 
literature systematically, the following set of clues was 
·established: 
Arts and crafts in Tndustr5.al Arts 
Associated studies in Industrial Arts 
Budgeting an industrial-arts program 
Courses of study for Industrial Arts 
Curriculum making in Industrial Arts 
Defining a general shop 
Education in Industrial Arts -
Equipment lists for a general shop 
Evaluation of industrial-arts program 
Expanding a shop course 
Industrial Arts 
Objective s in industrial - a.rts edu cation 
Organizing an industrial-arts program 
Planning a shop progrrun 
Related work in Industrial Arts 
Space provisions in g eneral shop 
Testing a nd measu ring in Industrial Arts 
Time allotments for Industri a l .Art s 
Trends in Industr i al Arts . 
Mo st of the literature s u rveyed is in the fonn of 
text books by industrial-arts a u thorities and bull etins 
a nd p amphlets prepared by incl1. a trial-arts com.mitt e e s of 
var i ous states . It w~s considered by the writer that 
t h ese sources of information would provide an adequate 
basis for c onstru cting a g eneral -sh op program . 
The us e of the auth or's material . -- The second 
c h a p ter of t hi s manuscript has been tak en, unch anged , 
from t he text of t h e selected a u thors , withthe excep tion 
of a fevv introductory sentences and a few minor 
12 
g rarrmmtical c han ges. These change s and add:l tions were made 
to keep t he manuscrip t uniform in style . Paragraphs 
from different p arts of the texts have been gathered 
under the appropriate s ubject headings . 
It was decided, because of the large amount of qu oted 
material in t h e sec ond c hapter , t hat quotation mar k s would 
be repetitious . Th e quotation mark s were omitted , for t hi s 
reason . 
When a subject heading is listed as having rrno data" 
it does not necessarily mean that there was no data in 
13 
the text material, but rat her that there was no data which 
was relevant to this particular study. 
CHAPT:&:R II 
ANALYSI:::i OF ;:)ELJ:!;CT.t!:D LTT.t!:RATUFlli 
1. Industt•ial Arts in General Education. 
y 
The author's definition.-- Industrial Arts will be 
defined as those phases of general education which deal 
with industry, its organization, materials, occupations, 
processes, and products--and with the problems resulting 
from the industrial and technological nature of society. 
This definition tends to stress the place and function 
of Industrial Arts in public education and its relationship 
to general education. It is the assumption that Industrial 
Arts is not a special subject, but is part of general 
education. 
A general shop is distinguished from a unit shop by 
the fact that activities in two or more industrial areas 
are carried on simultaneously. Many variations occur 
within this general pattern. The number and variety of 
activities may range all the way from a traditional wood-
shop, which offers a little drawing, to an organization 
which includes experiences in six or eight entirely 
distinct areas. Similar wide variation may be noted in 
the fields of organization and met hod. There are certain 
y Gordon o. Wilber, Intel~national Textbook Company, 
Scranton, Pennsylvania, (1948), ix - 362 pp. 
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characteristics , however, which seem to be common to 
most true general shops. These include the following: 
1 . Activities in two or more industrial areas are 
evident. 
2. A large number of industrial materials are used. 
3. The teacher is versatile in many areas. 
4. ~quipment is diversified rather than specialized. 
15 
5. Breadth of experiences is c onsidered mol'S important 
than depth in any particular field. 
The author's objectives.-- ~ach of the various subjects 
comprehended within the curri culum of the public school has 
its own specific objectives. The subject of Industrial 
Arts is no exception. If these objectives are to be 
defensible, however, it is essential that a direct and 
readily recognizable relationship exist between them and 
the aims of general education. It should, therefore, be 
possible to draw . certain definite and s pecific objectives 
which include a justification for and the purposes of 
Industrial Arts. Some of the important objectives of 
Industrial Arts as shown by the analysis of the purposes 
of general education are as follows: 
1. To explore industry and American industrial 
civilization in terms of its organization, raw 
materials, processes and operations, products, 
and occupations 
16 
2. To develop recreational and avocational activities 
in the a:r•ea of constructive work. 
3. To increase an appreciation for good craftsmanship 
and design, both in the products of modern industry 
and in artifacts from the material culture of the 
past 
4. To increase consumer knowledges to a point where 
students can select, buy, use and maintain the 
products of industry intelligently 
5. To provide information about, and, insofar as 
possible, experiences in the basic processes 
of many industries in order that students may be 
more competent to choose a future vocation 
6. To encourage creative expression in terms of 
industrial materials 
7. To develop desirable social relationships such 
as cooperation, tolerance, leadership and fellow-
ship, and tact 
8. To develop a certain amount of skill in a number 
of basic industrial processe~ . 
The suggested areas.-- The number and variety of 
activities may range all the way from a traditional wood 
shop, which offer s a little drawing, to an organization 
which includes experiences in six or ei ght entirely 
distinct areas. 
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An important first step in developing a shop plan 
is the determination of the areas to be represented. In a 
general shop these . might include: (l) instructional area; 
(2) planning; (3) woods; (4) metals; (5) electricity and 
communications; (6) power and transportation; (7) graphic 
arts; (8) ceramic·s; (9) textiles; and (D) assembly. 
Sugg estions on equipment.-- The type, amount and 
characteristics of equipment in a school shop will have a 
significant effect on the program wbich can be developed. 
If the equipment is adequate and well-suited to the require-
ments of the teacher and students, meeting the objectives 
of the course will be greatly facilitated. If, on the 
other hand , the equipment is inadequate or of a type not 
suited to the needs of the program, the acbievement of 
desired purposes becomes difficult--if not i mpossible . 
Prior to selecting equipment, the instructor should 
consider seriously such important factors as the underlying 
purp oses of the program, the type of shop orgaDization, the 
s~ze of classes anticipated, the size of the room to be 
used, and the amount of money available for equipment 
purchases. If the shop is already in operation, the 
' ' 
adequacy of its equipment may be chec ked against these 
factors. 
Before the problem of equipment can be logically 
considel•ed, it is necessary to analyze carefully the aims 
', 
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of the program which are to be promoted. It is extremely 
unwise _to develop a program on the basis of equipment which 
may be on band or availabl e. A careful study of the 
objectives to be ac hieved, together with the activities 
which need to be promoted for their attainment, will serve 
as one sound criterion for the selection of equipment~ The 
author bas separated the industrial-arts shop into its 
different areas and has made t he following recommendations 
as to the equipment which should be included in each: 
1. Instructional area 
Some provision must be made for assembling t he 
class for group instruction. In planning this 
area, con sidera tion should be given to the 
following items: Blackboard area, seat ing 
facilities, de monstration bench and projection 
screen. 
2. ~lar~~ing center 
Where possible it is well to have -~he planning 
center, the instructional area, and the 
instructor's desk as close to each other as the 
considerations will permit si11ce the instructor 
will con stant l y need to use materials which are 
in all t hree ,areas when teaching a lesson. The 
requirement should not, however, take precedence 
over t h e general rule t hat the planning center 
should be as near the center of the shop as 
possible. A planning center might include the 
following: Study bench, drawing benches, book 
cases and racks, bulletin boards, display cases 
and files. 
3. Woodworking area 
19 
The extent of the equipment for woodworking Will 
vary widely among general shops. In most schools 
this is one of the strongest areas. Tt!i s is 
perhaps justified, within limits, on the basis that 
it contributes to most of the other areas. A 
typical development might inclu de: Benches, table 
saw, jointer saw, jointer, jig saw, band saw, glue 
bench, finishlng bench, wood lathe, lumber storage 
and tool panel. 
4. Metals area 
In planniHg the metals area, conside1•ation is usually 
given to the following features: Metal bench, 
grinder, drill press, molding equipment, forging, 
sheet metal, art metal, machine shop, and metal 
storage. J!;quipment necessary for molding usually 
consists of a bin for holding the sand, a melting 
furnace, a rac k for holding flasks, molding boards, 
etc., and a tool board for molding tools and small 
equipment. Provision for forging in a general 
shop is usually made by providing some kind of a 
forge. Tf gas is available, a small furnace is 
clean and efficient. An anvil and a quenching 
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tank should be located near the forge, and a rack 
for forging tools should be located near it. For 
sheet metal a bench suitable for holding stakes and 
s mall machines is the chief require ment. In man y 
cases it has been found convenient to l ocate the 
sheet metal bench away from t h e walls in order 
that students may work on at least two sides. 
This allows the bar folder and forming rolls to 
located on either end. One or more solder i n g 
furnaces will be required if g as is available. 
be 
Art metal requires little by way of special 
equipment. It is usually confined to a special 
bench or to the sheet metal or g eneral metal bench. 
If extensive work in this area is antici p ated, 
provision will need to be made for a buffing and 
polishing wheel and for gas blow torches. Machine 
shop will usually require one or more engine lathes 
and poss i bly a small shaper. 
5. ~lectrtcity and communications 
Tn most general shops the electrical area is 
inadequately developed. The importance of the 
electrical and commm1ications industries probably 
warrants a greater emphasis than is presently 
given. The following should be provided in 
planning the electrical area: Electrical bench, 
panel board and storage. 
6. Power and transportation 
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This is another area which deserves greater 
emphasis in the general shop than it is usually 
given. To properly exemplify this activity 1n the 
g eneral shop, the following should be planned: 
Power and transportation bench, ent;Sines and engine 
stands, space for car to be brought into the shop. 
7. Graphic arts 
The graphic arts make a significant contribu tion 
to society. They deserve an important place i :c1 a 
general-shop program. This area should provide 
for the following features: Type cases, imposing 
stone, printing press, bench, paper storage an d 
paper cutter. 
8. Ceramics 
The satisfactory development of a ceramics area 
in the general shop will require the following 
equipment: Ceramics bench, potters wheel, drying 
rack, damp cabinet, kilns, tile floor and sink. 
9. Textiles 
Only a few general shops have developed acceptable 
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textiles areas. The importance of the textile 
i ndustry seems to indicate, however, that it should 
have a rat her important exempl ifi cation. A minimum 
development would include the following equipment: 
Testile bench, l oom, warping rack, spinning wheels, 
warp frame and sewing machine. 
10. Assembly space 
If large projects are to be undertak en in any 
area, a space should be set aside for assembling 
them. ~ince most such projects involve wood-
working, the placement of this space near the 
woodworking center ~~d the glue bench is 
re c omrnende d. 
Allotted time for prog ram.-- No data. 
:::>pace pr~visi ons for t he shop.-- .J£xperience has 
indicated and authorities agree, that a minimum of 60 square 
feet of floor area per st udent should be provided and that 
75 square feet per student would be considered fully 
adequate. Storage and auxiliary rooms are considered a 
part of t he shop when computing floor area. 
Before starting to develop a floor plan for ru1y shop 
or laboratory, it is essent l al that the teacher k..'low what 
type of program is to be carried on and what activities 
are anticipated. A mistake which is frequently made is to 
plan and equip a shop and then to bui ld the program to fit 
it. A clear concept of the total program and the area 
act i vities which contribute to it are required before 
planning begins. 
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While it would be imp ossible to set down any inflexible 
rules to which every one would agree or that would app ly in 
every situation, it has been found that the following 
genera l principles represent a satisfactory approach to the 
p lanning of most shops: 
1. Determine areas to be represented on the basis 
of the objectives of the course to be taught . 
2. List the major items of equi~ment for each area 
on the basis of the activities to b e carried on. 
3. Prepare a scale drawing of the room to be used 
showing all windows, doors, and other structural 
details which will affect the placement of equip-
ment. 
4. Prepare scale cut-outs for all major pieces of 
equipment, benches, cabinets, etc. 
5. Lay out t h e auxiliary rooms. 
6. Use suitable colors. 
7. Provide aisles. 
8. Consider tbe vista. 
9. Provide sound proofing. 
10. Consider display. 
11. Plan shop by areas. 
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Associated or related studies.-- The average industrial-
arts teacher finds it much more difficult to select and 
present related subject matter than to teach the skills 
required for the making of projects. This had led many 
teachers to seriously neglect this important phase of 
industrial-arts teaching. It is difficult to see, however, 
how an industrial-arts course can be justified on the basis 
of the manipulative activities alone. It appears that the 
related studies are fully as import~~t, if not more so, 
than the tool processes . 
Related studies are of at least two i mportru1t types, 
namely, directly related and indirectly related. The 
directly related information includes all the information 
which is actually required to carry on succes sfully the 
desired manipulati ve activities. For example, the student 
must know bow to read a rule before he can lay out a 
proje ct. He must be able to select the proper saw before 
be can saw a curve in a board. In addition to the directly 
related lessons, however , a great body of information is 
available which cannot be connected directly to any given 
process or project and yet is i mportant in an understanding 
of our industrial society. Examples of this type of informa-
tion are: How iron and steel are manufactured ; how lumber 
is p roduced and seasoned; bow to figure board-feet, etc. 
It is evident that such topics are vitally important from 
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the standpoint of achieving the objectives of Industrial 
Arts. How and when they should be taught, however, is a 
major problem which the industr i al-arts teacher must face 
and answer. 
Testing and measu ring.-- 1ittle bas been arr i ved at, 
in the way of a standard practice, for g iving g rades to 
industri al -arts studen ts. Tn g en eral, marks have been 
determi n ed either by an esttmate by the teac her or by 
g rades ass igned to fin i shed projects or to tests on informa-
tion. :::>omet imes a combination of two or more of these 
bas i s is used. It is evident, however, that grades have 
been determined large l y on two t ypes of eviden ce: (1) develop-
ment of s kills as indicated by t he f i nished project, an d 
(2) acquisition of infor mation as shown in abil i ty to pass 
a test. Unless one is to as sume t hat g rowth i n t hese two 
areas is a satisfactory index of desired achievemen ts in 
all phases of I n du str i al Arts, t hen some more comprehen s i ve 
bas i s for evaluation must be found. 
The ste p s in the development of evaluation tecruLiques 
are muc h t he same as t hose i n preparing an instructi onal 
program. In g eneral they are: Statement of the objectives; 
an alysis of ob j ectives in terms of behavior changes; 
isolat ing s i tuations where be havi or changes may be noted; 
and recording results. Sonie exan ples of evsl uati on 
i n struments are: Vocabul ary test; t hinkiHg and problem 
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solving; and manipulative skills. 
Budgeting the shop program.-- The matter of the 
greatest amount of money that can be spent for equipment is 
also an imp ortant consideration. Where there are not 
sufficient funds to buy all the items which appear essential, 
it is recommended that a full equipment list be prepared 
and then divided according to a priority system so that 
the items of most i~nediate importance may be purchased the 
first year , those having the next highest rating the next 
y ear, and so on until the full list is accounted for. In 
this way , the whole program em be started on a limited 
basis and enriched as more adequate equipment is available. 
Evaluation.-- It is t h e author's opinion that Gordon 
Wilbur ' s "Industrial Arts in Genel~al .!:!:ducation 11 is the most 
complete, up - to-date and authentic book on Industrial Arts 
available. It provides a<1. excellent g u ide for the teacher 
who is setting up a new industrial-arts shop or revising 
an old one. The figures and charts are Well def :ined and 
pertinent to the subject matter. 
The chapters on "8hop .Planning and Layouts 11 and 
.. 
11 Bchool ::>hop Equipment 11 were particularly well-handled 
and would be of much assistance to anyone with a problem 
si milar to the one of this paper . 
2? 
2. Teaching the Industrial Arts. 11 
The author's definition.-- For a definition of 
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general shop, Ericson quotes from Newkirk and Stoddard. 
The g eneral shop is a broad g roup of educative 
industrial-arts activities embracing techniques of shop 
org anization and teaching methods which enables a community, 
whether large or small, to present a m1ified core of content, 
based on life needs, as summarized in these aims: develop-
mental experience interpretive of the major phases of the 
world's industrial work, handy-man activities, consumer's 
know l edg e and appreciation, gu~dance , hobbies, social 
habits, and (for a very small per cent) vocational 
preparation. 
The author 1 s objectives.-- vVi th the t hought in mind 
that it is more stimulating to the teacher and more fruit-
ful of 1~esults to think of final outcomes rather than 
initial declarations, the following statements are presented 
as "desired g oals" for Industrial Arts. Somewhat reworded, 
they could all be made in t o statements of obj e ctives by 
anyone who prefers to use that term and approach: 
1( ~manuel E . Ericson, The Manual Arts Press, Peoria , 
Illinois, (1946), ix- 433 PP • 
gj Louis V. Newkirk and George D. Stoddard, Th e General Shop, 
Th e Manual Ar ts Press, Pe oria, Illinois 
1. Self-d iscovery by the pupil of his own abilities 
and aptitudes, leading toward maturing life 
interests 
2 . Satisfying experience in self-expression through 
creative e ffort leading to mater ial accomplish-
ment s 
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3. Underst anding of industry and methods of production 
and of the infl uence of industrial products and 
services upon the pattern of mod ern social and 
economic life 
4 . Appreciation of g ood design and g ood workmanship 
in their appllcation to construction and to 
manufactured product;s 
5 . Judgment an d resourcefulne ss in se lect:!.on , p1.U'chase , 
use and care of industrial products and services 
both in the h_ome and in occupat ional l ife 
6 . Abi lity to use materials l ead ing to household 
maintenance, leisure time pursuits, and , in some 
deg ree , to basic occupational ski lls 
7 . Ability to read and make sketches and drawing s 
us ed f o:c i llustrative and construction pur·poses , 
includ i n g the abilit y to read g raphic and technical 
illustrations in books ~Dd magazine s 
8. Development of maturing work habits, fe e ling of 
res p onsibility, an d ability to plan and execute 
work , alone and in c ooperation with others 
9 . Basic expe ri ence in the use of tools , machines, 
and materials of value in carrying on future 
educational and professional work on scien tific 
and technological levels 
10 . Development of' safety habits and fundamental 
safety con sciousness not only in the school but 
in the home and in futl~e occupational life. 
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The sugg ested areas .-- The following questions , while 
not conclusive , are offered as one method of g aining 
evi d ence for or a g ainst the desirability of introducing 
a n ew industrial-arts subject e.t a g iven ti.rre: 
1 . Does the type of work proposed represent a broad , 
typical industrial activity? 
2 . Is it rlcb in educational content? 
3 . Does the subject lend itself to school procedure? 
4. Does the subject suit the age and maturity of the 
students? 
5 . Is the cost of installation reasonable ? 
6 . Are materials too expensive ? 
7. Is there local representation of the activity? 
8 . Are teachers available? 
9 . Is there time in the schedule? 
10. A~e students interested? 
11. rs loca l sentiment in favor? 
12. Is the superintendnet or principal enthusiastic? 
13. Is it the teac h er's pet scheme ? 
The investig ation suggested here, when augmented by 
reference to the broad general objectives and desired 
outcomes, will g o a long way toward furnishiil g a reliable 
basis for determining the suitability of a course or a 
proposed - need offering . 
It is obvious that analysis alone will not det e rmine 
and sing le out the items of subject matter to be taught 
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in the school or shop. A selective process must follow 
this analysis , in order to determine what particular parts 
of the activity will fit in as teaching material. And this 
selective process is best carried out on the basis of 
comparison of possible subject matter with the objectives 
which have been set up for the course, plus a consideration 
of the a g e of learners available, time schedules , and 
other pertinent data. 
Ericson mention~ the following areas as being generally 
accepted for junior high school unit courses. These could 
readily be a d a pted t o a general shop program : (l) woodwork ; 
(2) electrical work; (3) drawing; (4) metal work ; (5) print-
ing. He also names the following as being used frequently, 
but not as commonly as the first five: (1) home mechanics ; 
(2) cement work ; (3) handi craft ; (4) aviation; 
(5) photography ; (6) plastics . 
Suggestion s on equipment.-- Before buying new equip -
ment for a shop program, Ericson suggests that you 
consider the foll ow ing : 
1. Survey the equipment needs. 
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Before tools and equipment are determined upon for 
a shop, it is obviously the duty of' the person who 
will select them to acquaint himself with conditions 
in other schools Ol' shops presenting similat• 
programs. 
2. Satisfy the objectives. 
The objectives of the purposes ~mderlying the 
organization of a course have been referred to 
repeatedly as guiding principles in further 
procedure. This is es pecially true when selecting 
equi pment. In reconm1ending the purchase of 
equipment, one of the serious questions certainly 
should be, "What are the objectives of the course, 
and through wb.at procedure is it proposed to 
satisfy or att ain these objectives"? 
3. Investigate before buying. 
New desi gns of more suitable tools and machines 
for school use are constantly being manufactured 
and offered for sale. Not t hat the latest is 
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always the best, but there is reason for believing 
that new designs have been based upon needs made 
evident by failure of available tools to function 
with perfect satisfaction. 
Another suggestion here is that a variety of 
mam.J.facture:r·s be approached. The fact that a 
certain firm had the best machine of a certain 
kind five years ago does not pr ove t h at the same 
firm holds that position today . 
4. Consider tl?:e general usefu lness of t he machine . 
Don't be guided by your own trade experience or 
your own appreciations of fine workmansbip end 
design into buying equipment wbich nu ght be use-
less to some teacher that mi ght succeed you. 
Special, smaller tools of various kinds may be 
found discarded or lying idle, because of the 
fact that some teacher had allowed peculiarities 
in tratning or pet notions in carrying out the 
work, to guid e his selection of equipment, rather 
than commonly accepted principles and practice . 
5. Be sure equipment is for instructional use. 
Equipment should be purchased for use of students, 
not for the pleasure and experimentation of the 
instructor. 
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6 . Consider the relative cost. 
Machines or tools should not be purchased because 
they are cheap or expensive, small or big. All 
these types have some use or they would not remain 
on the market . But the question of cost can well 
be taken into constderation, and often-times costs 
can be reduced through intellig ent analysis of needs 
and uses before the pul"chase is made. Tt is not 
necessary that equipment be costly in order to be 
efficient. 
7. Frequen~ of use. 
How many hours per day or week or. month will the 
equipment be used? The answer to this question 
should enter in the final dectsion regarding the 
purchase. 
The org anization of the general shop has 
found fa v or in part because it is based upon the 
policy of continuous use of the equipment. 
8. Where will you put the equipment? 
It is not sufficient to attempt to visualize in a 
general way the location of a proposed machine . 
Determining exact locations must be done thro~~h 
scaled drawings, if the requisitions must be made. 
9. Order of purchase. 
No large number of teachers would probably agree 
upon the order of necessity in the purchase of 
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tools and machines for any shop. Serious considera-
tion should be g iven to a plan for buying equipment 
for immediate needs, and adding future pieces, in 
order that correc t selections may be made and that 
floor space may be so used as to allow fol .. the 
total scheme. 
10. Available funds. 
The amount of money available, both at present and 
in the :f1.lture, is an item that must be cons idered 
when planning equipment. A knowledge of the 
community with reference to its ability to pay 
will prove beneficial in solving the problem of 
what type and quality of equipment to obtain. 
11. Portable versus stationary machines. 
Ericson gives the advantages of both types of 
machines but then states t hat whatever may be said 
in opposition to small, portable machines, it must 
be admitted that they are rapidly making their way 
into both schools and industry~ In many cases they 
do adequately all the work that a larger one would 
be called upon to do. The difference in speed is 
probably not an important item for school work of 
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of the average type. 
12. Combination or variety machines. 
~achines desi gned to carry out a variet y of 
operations are available for school use. Regard ing 
the use of these, there is a division. 
13. Buying used equipment. 
Under certain conditions it may be acceptable to 
purchase used machinery for school use. In g ene11 al , 
however, the buying of used equipment should be 
discouraged. 
Allotted time for program.-- no data 
Space provisions fo:r• the shop.-- The most common error 
in planning shops is n ot to allow enough floor space. This 
error appears to be more frequent with teachers than with 
architects. It is not enough to draw a floor plan of the 
shop and hope for the best. All contemplated equipment 
should be laid out to scale and cut from cardboard and placed 
on the plan. 
A good means of estimating floor space is calculating 
averag e floor area per _pupil. Obviously no agreement can 
be made as to the required floor area for all shops. Condi-
tions will differ according to subject taught, a g e of 
students, objectives of the work, and other factors. 
Nevertheless , knowledg e of practices is helpful . 
More recent planning would indicate a tendency to 
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increase shop sizes . It can well be considered that fifty 
square feet should be the minimum per pupil floor space for 
all s 1op act i vitie s with the possible exception of drafting 
for junior hig h s chools. 
Associ ated or related studies.-- Material for related 
information may be classified under three different kinds: 
(l) items that have direct bearing upon the efficiency in 
performing work ; (2) material that has to do with increasing 
the gene ral scope of vision of the learner or workman, and 
(3) information leading to occupational information and 
guidance . 
Under the first of these classifications would come 
such knowledge as would lead to best uses of applications 
of princi ples of mathematics and science to the work 
performed , or to the understanding of reasons for using 
certain procedures of materials specified in connection with 
various assignment of jobs. 
Under the second type will fall information that may 
not be considered essential for the performance of required 
work or for progressing in it, but which, nevert he less, is 
valuable in developing appreciation of the craft or of the 
work performed, knowledge of the history of the industry 
represented, or appreciation of social and economic i mplica-
tions of the field. 
Under the third is the occupational information. 
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Ihstructors of shop subjects are in a unique position for 
assisting youth in learning about a large field of occupa-
tions. One of the principal objectives for the work in 
secondary schools is the opportunity to explore mechanical 
occupations. 
With all that has be en said of the value and importance 
of related and occupational information, there is no 
intention suggesting that an undue am.ount of time be spent 
on this phase of the work in m industrial-arts prog rarn .• 
Shopwor k in the school is essentially manipulative in 
character, and it should not be made into a discussion 
subject of the academic type. But to narrow the shopwor·k 
down to the bare, manipulative proce sses is to limit it in 
educational and exploratory value. 
As a definite suggestion, .the opinion is registered 
here that if the subj e ct of Tndustrial Arts is to cle.im to 
be of educational value parallel to other subjects in 
secondary schools , about 25 per cent of the total time of 
the class period will probably be needed for ot her than 
actual toolwork. .On the other hand, if the ti me so used 
exceeds 50 per cent of the time, there probably is danger 
that the values of the subject as an activity are being 
sacrificed and that it will be difficult to maintain 
interest in the class in the long run. 
Testing and measuring.-- At least four reasons may be 
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given for measuring the progress of students in shopwork: 
(1) to ascertain the degree of advancement made by pupils; 
(2) to learn of the difficulties experienced by students; 
{3) to motivate the learning process, and (4) to measure 
teaching efficiency. An examination of the first three of 
these reasons may change the attitude of some toward available 
means for measuring progress and achievement. Instead of 
thinking of such means as something made compulsory by a 
supervisor or principal, the teacher will see ~n measuring 
devices an opport~mity to come closer to his students and 
to rendex• them greater service. The fourth reason need not 
be dreaded by the instructor who appreciates the other three. 
He will welcome the opportunity to check his ovm efficiency. 
The arrival of objective tests has solved the problem 
of how to measure pupil pro gress without being forced at the 
same time to measure his linguistic and writing ability. A 
nmnber of these tests are now available in published form 
for te st ing students in shopwork. Their scope is confined 
so far, however, to the technical and related information 
that students should possess. This t ype often differs from 
the essay form chiefly in that a much wider field of 
material is covered by questions or statements, which are 
so arranged, that the student can respond in a minimum 
amount of time by checking or by writing a sing le wora or 
statement. 
Budgeting the shop program.-- The amount of money 
available, both at present and in the future, is an item 
that must be considered when pla~ning equipment. Should 
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one spend all that now is at hand on one or tw o first-class 
machines, or attempt to spread it over a larger area, and 
insist less upon quality? The answer would probably partly 
depend upon the change of g etting more equipment at a later 
date. Present action might be different if there is promise 
of another 11 allowance 11 next year. 
A knowledge of the community with reference to its 
ability to pay will prove beneficial in solving the problem 
of what typ e and quality of equipment to obtain . There are 
some communities that g ive no promise of ever developing a 
comprehensive prog ram of shopwork, and in such cornrnuni ties 
it may be wise to spread the little money available_over 
as wide 8n area as possible. 
Evaluation.-- This book gives a practical and 
systematic approach to the many problems .that will confront 
a teacher from the start of a school year to the closing 
of 1t. It is especially recommended for beginning teachers 
and for teachers who have the problem of designing a new 
shop or of redesigning an old one. The last nine chapters 
of this text deal with teachers' responsibilities other than 
those which occur in the classroom. Subjects not usually 
handled in industrial arts texts such as "Publicity and 
Public Relationslf and "'Extra Curricular Responsibilities" 
are handled fairly well here. 
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3. Course lv1aking in Industrial ~ducation . 
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The author's definition.-- Following is an analysis of 
six distinct types of shop organization designed to carry 
out the general industrial-arts concept. It is important to 
recognize the advantages and li rrdtations of each. The kind, 
amount, and quality of work accompli shed, and the parti cu. lar 
aims one desires to emphasize, are influenced by the kind of 
org anization which is available or can be established. 
1. The commonly found "composite" general shop, with a 
number of groups in several activities at the same 
time 
2. The entire class is rotated as a unit through 
several unrelated industrial experiences, one 
activit y at a time. 
3. The individuals pursue industrial-arts activities 
based upon the character of their particular 
individual problems, which might involve a number 
of materials and represent several trades or handi-
crafts. 
y Jolm F. Friese, The Manual Ar ts :Press , Peoria, Illinois, 
(1946) . 
41 
4 . A number of g roups obtain experiences in each of 
several closely related trades (as the metal trades) 
at the same time. 
5. The entire class is rotated as a lmi t through 
experience successively in each of several closely 
related trades. 
6 . The entire class is rotated as a unit through each 
of several shops. 
Industrial Arts is one division of the practical arts 
with character and purposes associated With general 
education. Also, industrial education (which includes 
Industrial Arts) is a g eneral term including all educational 
activities concerned with modern industry and crafts, their 
raw materi al s, products, machine s, per sormel, and problems . 
The author 's objective~.-- The aims of I ndustrial Arts 
in sen ior high schools are essentially the same as those 
fol' junior high schools but With different emphasis. There 
should be no duplication of subject matter coverage. Those 
senior-high-school students who have been denied the 
experiences of Industrial Arts in junior high school may 
have essentially the same aims for their courses as those 
in junior high schools. Relative emphasis upon various 
aims differs in the two school levels. 
~fuere vocational industrial education programs cannot 
p rovide the followin g educ a tional services, they fall 
42 
legitimately within the province of Industrial Arts for such 
a degree of development as is possible. 
1. To provide ngeneral 11 vocational industrial education 
(for degrees of versatility) in a family of trades, 
if equipment is adequate 
2. To provide shop training in tecRnical curriculums 
3. To pr ovide limited training in industrial service 
jobs, if equipment is adequate 
4. To provide creative experiences in arts-crafts for 
vocational as well as avocational purposes 
5. To keep academically-slow students interested. 
A sum.mary of aims of Industrial Arts in jDnior high 
school: 
1. To provide self-exploration in, and occupational 
information about , industrial and related occupa-
tions fol' purposes of educational and vocational 
guidance 
2. To provide a degree of ski ll and knowledge about 
those tools, materials , devices, and drawings 
commonly used in and arouncl the home, yard, and 
farm 
3. To remove the element of fear in the use, adjust-
ment, and repair of the mechanical-electrical 
devices common in our everyday modern industrialized 
society 
4. To give early adolescent boys and girls 
opportunities to make and do thing s that they 
Wish to with tools and mat;e rials 
5. To provide creative experiences in art-crafts 
for avocational purposes. 
Friese says the cardinal principles of secondary 
education make an excellent starting point for industrial-
education aims. When the several purposes of each of the 
different secondary schools are considered, one discovers 
that by placing the proper emphasis upon each of the 
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seven objectives they will be found to cover all of the 
purposes of secondary education with the exception of train-
ing in the techniques of problem solving , or thinking , 
or reasoning. The seven objectives in abbreviated form at'e 
listed below: 
1. Health 
2. Command of the fundamental processes 
3. Worthy home membership 
4. Vocation 
5. Civic intellig ence 
6. Worthy use of leisure time 
7. Ethical appl:'eclation and development 
The sugg ested aJ:>eas. -- ~ver•ything in a course should be 
analyzed. Nothing should be included in a course of study 
which has not been carefully analyzed and its value weig hed. 
This applies not only to the skills and the informative 
content taught, but also to the teaching devices, lesson 
plans, units of subject matter, aims, time, equipment, 
supplies, student problems, and relationship between units 
of a course. Analysis is a basic procedure in the making 
of all courses of study, but, because of the nature of 
industrial course work, it plays a greater role in the 
making of such courses than it does in those of m~~y other 
subjects. 
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A falacious theory formerly existed which was expressed 
in the assertion that the industrial-arts offerings should 
be influenced materially by the industries represented in 
the community. It must be remembered that today many boys 
do not work later as adults in the cities in which they 
receive their education. As a part of general education, 
industrial-arts subjects must be representative of trades 
and industries which are common throughout the nation if 
they are to have significance and guidance. Industrial 
Arts is essentially the sarne in metropolitan, suburban and 
rural co~Tiunities. 
Suggesttons on equipment.-- no data 
11 Allotted time for program.-- In the Borri study it 
1/ Robert Borri, The Organization, Content and Teach1ng 
of General Industrial Arts in Selected American 0econdary 
Schools, an unpublished di sser tation for an ~d. D. degre e, 
The Pennsylvania State College (1942). 
I 
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was discovered that the amom~t of time assigned to Industrial 
Arts in selected better shops was three to five 50 or 60 
minute periods per week in the seventh and eighth grades. 
In grades nine to twelve it was five 60 minute periods~ 
An important matter in planning curriculums and courses 
of study is the length of time available in clock hours .• 
Misunderstandings have developed about how much work could 
or could not be ace ompli shed in a six weeks coUl"se, for 
instance; a six weeks course of three hours per week or a 
15 weeks course of two hours per week. Beginning courses 
cover periods which are cornmonly 6, 9, 10, or 18 or 20 
weeks. More restricted or advance c ourses are com.rnonly 
18 or 20 weeks . Specialized courses are frequently one 
year in length . Commonly found arrangements for courses 
include the foll ovving: 
1. Two to four experiences in the seventh g rade and 
a similar number in the eighth 
2. Three to six exp eriences in the seventh, eighth , 
or ninth grades; or in cla sses of combined seventh 
and eighth, or eighth and ninth grades 
3. Four to six experiences in the seventh or eighth 
grades , followed by two selective semester courses 
in the eighth and ninth grades 
Space provisions for the shop,-- no data 
Associated or related studies.-- Related content, 
tog ether wi tb manual skills and with problem solving , 
constitutes the main vehicle or avenues throug h which 
the several aims of industrial education are attained. 
Related content may be drawn from a large number of 
subject fields. It may include items here and there from 
var i ous subjects in a sing le teaching unit. For instance, 
we mi g ht draw on vocational guidance, sociolog y, and 
economics in a lesson on occupations in an explorato:r>y 
course in printing . In its course-of-study aspects, 
related con tent should be treated under the following 
classifications: 
1. Inf ormation 
a. Occupations study (for guidance) 
b. Social, economic and regulatory p roblems of 
industry 
c. Related-teclmical inforrnati on 
d. Related subjects (in vocational education) 
e. Trade t he ory (in vocational education) 
2. Appreciation 
a. Social i mp ortance of workers and thei r work 
b. Industrial art appreciation (consumer values) 
3. Occupational attitudes, habits, and personality 
a. Accuracy , neatn ess, etc• 
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The related content of industrial education may be 
classified as follows: {1) vocational and educational 
guidance; (2) social, occupational, regulatory, and 
economic problems of modern industry, and industrial life; 
(3) related technical information; (4) industrial art 
appreciation; (5) occupational attitudes ; and (6) related 
subjects in strictly vocational education. Throughout the 
conduct of the pupil activities in related content, the 
teacher through the methods of teaching he er~loys, should 
stimulate clear thinking or problem solving, a primary aim 
of Industrial Arts and an important aim in vocati onal 
industrial education. 
rresting and measuring .-- In industrial-arts subjects, 
the manipulative work should not be judged solely and 
sometimes not even extensively by occupational standards--
not wh at a person accomplishes with tools and materials 
4? 
but what he learns, positively or negatively, about his 
interests and capacities for mechanical work, together with 
experiences requiring reasoning and a general insight into 
the mechanical occupations, constitute some of the chief 
purp oses of the instruction . .Many important bodies of 
subj e'ct matter in Industrial Arts support other than 
manipulative alms. All of these factors considered, it is 
apparent that the results of manipulative work in Industrial 
Arts can be measured only in part on the basis of skill and 
speed--no standards of manipulative achievement have been 
established in industrial-arts subjects and it is doubtful 
if any ever will beyond the limits of a school or a city 
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The lac k of g en eral standards of manipulative achieve-
ment in industrial-arts classes is a handicap if, as a 
result, t h e work done by the students is poorer than can be 
done . The lack of general standards are , however , no 
bar to the setting up of local stand ards . If the lack of 
g enerally accepted standards of achievements in skills in 
Industrial Arts permits a thoughtful and far-seein g teacher 
first to analyze his teaching situation and then to wox•k out 
courses of study which meet particular city , school, g rade 
and pupil needs , then that lack of g enerally accepted 
standards of achievement is a blessing . 
Statements concerning standards , methods , and devices 
in g rading , and sample tests, have definite places in a 
course of study . The meaning of standards of achievement 
and the de g ree of the~Lr general accep tance in vocati.onal 
lndustrial education and Industrial Ar ts are necessary 
lmowledge in cou rse making . A close relationship exists 
between standards of achievement and g rading . If g rading 
scales are used for manipulative work, and g rading charts 
are used in arriving at final g rades, these should be 
referred to or included in the course of study . Seve1•al 
49 
valid reasons exist why grades do not follow the normal 
curve of distribution in both industrial-arts and vocational 
industrial subjects. Industrial teachers must know the mean-
ing of standardized and unstandardized tests, and they must 
be able to formulate objective tests. l::'roblem-solv1ng 
questions are very important. Some types of tests are 
better adapted than others to pr·oblem solving. 
Budgeting the shop program.-- no data 
Evaluation.~~ This book was written to be used as 
a guide in the development of course of study in both 
Industr:ial Arts and Vocat:tonal Education. The 
simllarity of mettod in the pre sentation of subject 
material in both of these fi~lds made it possible for the 
author to cover them adequately in one text. The me thod 
of course making as presented by the author is n ot based 
upon oplnion but rather on the historical background and 
the 1.mderlying philos _ophies of these two fields of 
study. " -_Ext racts fr•om different grade level courses of 
study are included in the last five chapters of the text 
and illustr:ate well, how the author's recommended methods 
can be put into pl:'actice. 
50 
4. A Tentative Program i n Industr i al Arts 
11 
on the oecondary I1evel. 
The author's definition.-- I ndustrial Ar ts is a phase 
of general educat ion t hat concerns itself with t he mate rials, 
processes, and products ·of manufacture , and with the 
cont ribution of t ho se eng ag e d i n industry . The learning s 
come through the pupil's experien ce With tools and 
materials and t hrough his study of resultant conditions of 
life. It is a curricu lum area rat her than a subject or 
a c ourse, be ing comparable i n this respect to language 
ar ts. 
The fLmction of' t he comp osite general s hop is to 
provide industri al-arts exp erien ces in such breadth and 
depth as the facilities Will permit. In such a shop , work 
will be carri ed on i n gene r al fields and usu al l y lliLder t he 
direction of a single teac her . 
The author '~ objectives.-- The following general 
objecti ves are to develop in each student certain tra its 
and abilities wh:tch are app licable to a ll courses submitted 
i n t his bu lletin : 
1. I nterest i n ·i ndustry- - to develop in e ach pupil an 
ac t ive interes t in i ndustrial life and in t he 
1/ H. o. Thomas , State Department of :&:ducation of Louisiana, 
~ulletin No. 627, (JaDuary, 1948). 
methods and problems of' production and exchang e . 
2 . Appreciation and use--to develop in each pupil 
the appreciation of g ood design and workmanwhip 
and the ability to select, care for , and use 
industrial products wisely 
3 . Self-discipline ru1d initiative--to develop in 
each pupil the habits of self-reliance, self-
discipline, and resourcefulness in meeting practical 
si tue.ti ons 
4 . Cooperative attitudes--to develop in each pup il a 
readiness to assist others and to join happily in 
group undertaking s 
5 . 1-Iealth a1·1.d safety...;-to develop in each, desirable 
attitudes and practices , with respect to health and 
safety 
6 . Interest in achievement--to develop in each pupil 
a feeling of pride in his ability to do useful things 
and to develop worthy leisure-time interests 
7. Orderly performance-- to develop in eacll. pupil the 
habit of an orderly, complete and efficient 
performance bf any task 
8. Drawing and des i gn--to develop in each pupil an 
understanding of drawings, and the ability to 
express ideas by means of drawing 
Jesten Un j\ er~J L 
f3b.o_ol ot .E.,tts.el.i.-;1 ~1 
"""-.. ~~~nry 
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9 . Shop skills and knowledge--to develop in each 
pupi l a measure of skill in the use of common 
tools and machines , and understanding of the 
problems involved in common types of construction 
and repair. 
The su~aested areas.-- Tyoic~l fac ilities in a Q Q .J... 
co;npos i te general shop vv ill pl'ovide for experiences i n wood , 
me tal, the graphic arts , the arts and crafts, electricity , 
power , and auto mechenics . 
A..n.other list of suggested areas include the followine; : 
(l) auto mechanics; (2) bookbinding ; (3) braiding and knotting ; 
(4) camp and outdoor cooking ; (5) ce t•amic s; (6) electricity 
and radio ; (?) home gardening ; ( tl) home mechanics ; (~) g ex'reral 
shop ; (10) principles of interior decorating ; (11) l eather 
cl'aft; (12) mechs.nical drawing ; (13) general metals ; 
(14) photography; (15) plastics ; (16) p l~unbing ; (17) pr inting; 
(18) woodworking ; (19) courtesy ; (20) textiles for men's 
wear ; (21 ) selecting a wardrobe . 
Suggest ions on equipment .-- lndust!'ial- ar t s c ourses 
require the purchase , handl i n6 , and storage of a gr eat 
variety of tools and materials. VVhlle the act·ual placing 
of orders for these it ems may be done by the s chool 
principal or pal' i sh superintendent , the selection of equip-
ment and its utilization are dut i es of the teacher of 
Industrial Arts . Uniformi ty of equipment and good quality 
must always be k ept in mind. Care s hould be taken that 
not too much is purcha sed. 
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Allot ted ti me __ for p rogram.- - A unit represents a years 
work in Industrial Arts . This s h ould include for the whole 
ses s ion, not l ess than an aggregate of 180 clock hours, ol~ 
300 mi nutes per week. 
A definite trend is noticeable throughout the country 
to offer industrial-arts courses five periods per week in 
the junior and senior high schools. The broad offering s 
vi tal to a vve ll-concei ved industrial-arts prog ram make 
necessary the allotment of more school time for this 
subject area than when it con sisted mere l y of a course 
in woodwork and drawing . 
It is recommen ded that app roximately 50 per cent of 
the time be devoted to related information, 10 per cent to 
demonstration and 40 per cent to manipulative work. 
~e provisions for the sh:.,Q£_.-- no data 
Associated or related studies.-- Vitally imp ortant as 
a part of the industrial-arts program, an d most often 
neg lected, is the teachirig of related information. 
Technical information is necessary in completing most of' 
the jobs and operat ions in Industr-ial Arts, but there is 
other information equally as i mportant . We should not 
forge t, even momentarily, that ln10wledge, e.ttitudes, end 
appreciation are as f undamental to I ndustrial Arts as are 
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man ipulatj_ ve s k ills . Therefore , we mus t g i ve more thought 
to the related materials t ha t are to b e p resented t o t he 
c lass or cla s s es. 
There are four t ypes of re lated i nfor:na tion t hat we 
cru~ differen tiate : (1) guidance appreciation_; (2) technical 
or j ob information ; (3) g en eral or cultural j_nformation ; 
and ( 4) c onsurner kn owledg e . 
Te sting and measu ring .- - no data 
Budse t~ng t he shop prog r~~ .- - n o data 
.!:!:valuation . -- This handbook li sts twen t y - one differen t 
areas whi c h are p ossi b le in an i ndustrial-arts set-up . For 
eac h ru1e of these areas, Thomas has g iven the operations 
a nd info l~mat ione.l units to be t aught and vvhere ne c e ss ary , 
the equ i pment need ed and the _p l~ojects to be u sed . Al t houg h 
many of t he areas listed are n e w, at least to ~1e write r 
of t his paper , the y mi g ht t ear consideration i n the 
expan_s i on of a shop prog r am . 
11 
5. Creat i ve Teaching . 
The author's definition .-- A g eneral i ndustrial-arts 
shop--u sually called " g eneral shop" fo r the sake of 
bre vi ty--is one in which severa l t y pes of manipulative wo r k , 
such as 
Jj F . 'rheodore ;s truck , The Haddon Craftsm ru~ , Inc. , Camd en, 
N . J ·~ (1938 ) • 
55 
metal work and electric work, are carried on simultaneously 
under the guidance of one teacher. 
The ideal industrial-ar·ts shop for the small community 
is the general or comprehensive shop. It i s only throug h 
multiple activities carried on in such a shop that pupils 
can get anything approxi rr~ting a satisfactory course of 
instruction tha t will provide the guidance, explorator y , 
and tryout experiences needed in industrial-arts education. 
The general shop is also called the multiple-activity 
s hop because several types of practical activities are 
handled by the instructor. Another name that is used is 
comprehensive shop. This is employed because the equipment 
includes several types and the activities are varied and 
comprehensive in kind. The name composite is also used . 
The flmdamental educational philosophy underlying 
this form of education is that Industrial Arts , on the 
junior high school level, particularly , should be varied 
and broad in scope--representative of the Industrial Arts 
as they exist in the world of work in industry and 
manufacturing . 
The author 's objectlves.-- Struck does not state 
his own set of objectives but seems to favor those of 
.Y 
Bonser and Mossman. These authors classify the objectives 
YF'.G.· Bonser & L.,s. Mossman, Industri al Arts for .t.:le men tary 
Schools, Tte \Ta cm11lan Company , ev.; York (1827) p . -5:""------- -
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of Industrial Arts under the following five major heading s : 
(1) health; (2) economic; (3) art or aesthetic; (4 ) social; 
and (5) recreational. They also point out that in addition 
to these five major purposes , Industrial Art s on the elementary 
school level should strive to develop such attributes or 
qualities as consumer appreciations, love for beauty, harmony 
and appropriateness of materials of purposes to be served; 
sensi ti vi ty to the ·well-being of industrial wor kers, 
permanent interest in materials , processes , and produ cts 
of manufacture . 
11 
Struck also quotes Warner who found that among the 
more i mportant objectives of Industrial Arts on the junior 
hi gh level are t h e following: 
1. Explol~ati on 
2. General guidance 
3. Household mechanics 
4 . Avocations , hobbles 
5. Social habits and insights 
6. Consumer knowledges and appreciations 
7. A degree of skill 
8. Correlation or integration 
9. Vocational purposes (for from 0 to 16 per cent) • 
.!/W i l li am ~. Warner , tt Polici e s of I nclustri al Arts Edu cat :: onn, 
C__.;.o_l _u_m_b_u ~ _ _g_h_i _o __ :s_t_a_t_e _:Qn_ i_v_e_r _s_i_t_y_0_tu __ d_i_e_s, ( 192 8 ) , _ pp . 5 - 45 . 
5? 
The suggested areas.-- The shop should have equipment 
for four to ei ght types of act5. viti e s. Those most commonly 
found are general mechanical drmNing, general woodwork, 
g eneral metalwork, sheet metal, general electric work, and 
souetime s elementat•y automobile mechanics, con ere te work, 
printinc; , home mec~nanics, genel1 al crafts, photography, hobby 
activities, and the like, In any event, there oug ht to be 
f acilities fol1 shop sketching e ..nd drawing in an adjoining 
planning centre as mentioned, or else in the main pa1•t of 
the shop. 
Suggestions on equipment.-- no data 
Allotted time for program.-- no data 
Space provisions for the sho£.-- In al,ea or floor space, 
general shops va11 y from about a standard classroom size, 
or approximately 9,000 or 10,000 square feet, to three or 
four times that size. The minimum size ought to be equal 
to at least two and preferably three classrooms . Current 
practice allows about 75 square feet per pupil . 
One shop, the minimum s1 ze of vilhi ch should be 1320 
square feet, will be needed for ever;l 750 pupil periods 
per week. 
For amp le space let us imag ine a shop 24 to 28 feet 
wi de and 75 feet long , with a shop library and plar~ing center 
added at the side or at one end, and a project and materials 
storage room added on the other end or adjoining one side. 
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Associated or related studies . -- If the ti me to be 
devoted to I ndustrial Arts is to be used to best advantage , 
the instru ctor will need to determine the approximate 
amount of ti me t hat can be dev oted to each major aspect . 
1:1 
Roy G. Fales has s ugge st ed that if it i s g ranted that not 
more than 25 per cent of the total shop ti me be devoted to 
related instruction--which means about 10 minutes per 
45-minute period--then a distribution which is i n line with 
g enerally accepted objectives for Indu strial Arts may look 
like the one shown in the fo l lowing tab le : 
Table 2· A suggested Distribut i on of Ten- Minute 
Lesson Period s in I ndus t rial Arts for 
A Unit of 1 80 peri od s 
Topic No . of Periods 
1 1 ) _{ 2 ) 
Demonstration of operations , 
pro ce s ses , jobs. .. . ............ ~0 
Blue Print reading ............ . . 5 
Shop sketching .................. 5 
Structural and a es t h e ti c design. 5 
Geography .................... . .. 5 
Sociolog y ................ . ...... 5 
Bc onomics ............ . .......... 5 
Occupational i nfo:r.•ma ti on ........ 1 5 
Mathematics ~•••••••••••••••••••• 10 
History ..••••.•..•••••••••.. •... _ 5 
Sci enc e ......................... 10 
Products of i ndustry (c onsumer 
values) •..•..••....••.••..••..•• , 2 0 r---------------
Tota l 180 
Y noy G. Fales , "Industrial Arts 'I'eaching Content", I ndustri a l 
Education Mag azlne , Vol. 36, (:::se p t . 1934) , pp. l85-l 9:r:-
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The time allocation in this tableis for content other 
than that which comes through manipulative work. The ti me 
t h at is contemplated for manipulative work is approx i mately 
three ti mes as g reat, or as 75 per cent is to 25 per cent. 
Eacl:t of the topics mentioned by Fales deserves to be 
emphasized in industrial education. It is not contemp lated 
that each be taught as a separate unit but, rathel'' , that all 
instructlon shall be integ rated so that the learner will 
see each part in its relationship to other parts . 
When tools, materia s, or processes are discussed, a 
bit of mathematics , history, science, or g eography can be 
interwoven so that the instr•uction will be richer and more 
meaning ful than it woul d otherwise be. When practical 
problems are studied , the social and economic implications 
of' the work can be examined. 
Testing and measuring.-- In relation to testing and 
measuring Struck has these practical suggestions for teach-
ing : 
1 . Objective tests are needed to supplement the many 
subjective j udgmen~s t hat teachers mak e regarding 
achievements of pupils. 
2 . Grades in Industrial Arts should be based on 
related knowledg e and appreciational understanding 
as well as on manipul a tive skill. Objective tests 
are needed to test comprehensively and with g reater 
validity than is possible through marks based on 
shop work and subjective estimates. 
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3. It is probable that the teacher's mark , based on 
observation covering a semester, is a more reliable 
index of mechanical aptitude than the score made by 
the pupil on any standardized mechanical ability 
test so far a.vailable. But a more valid and reliable 
measure is secured by using both meru~s of measure -
ment. 
4 . Teacher-made objective tests can be impr oved much 
through a study of how such tests should be 
developed. A combination of types is more interest-
ing than using one or two types only. 
5. It is sophomoric to base school marks upon a rig id 
adherence to the normal curve of frequency, with 
s mall classes and with selected groups . 
6 . Promotion should be on the basis of achievement 
and not upon the leng th of time involved in learning . 
Budg eting the shop prog ram.-- One of the problems that 
p erplexes many teachers of Industrial Arts and Vocational 
Education is hmv to op erate efficiently at a low cost. Many 
industrial-arts and vocational-industrial school shops have 
been org anized in con~unities that appreciate their 
advantag es but have limited resou1•ces. .4..mone; the many 
ing enious way s t hat are being used only a few representative 
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ones will be ment ioned. 
1. Reduc ing costs of equipment 
I n Industrial Arts --particularly the g eneral shop--
t h e trend is toward the smaller, lighter , more 
portable typ e of equipment . It is lower p riced than 
t he heav ie r machinery , takes up les s space, is more 
economical to operate, and has proved satisfactory. 
Of course for continuous heavy duty the sturdier 
type of equipment is best . 
2 . ~conomizing on sup~~~~s 
There are many way s where e conomies c an be put int o 
effect in obtaining and us i ng suppl i es . Most of 
them are common practice , for schools usually need 
to keep costs low. Bcon omies are brought about by 
such means as purchas ing in large quantities , writ -
ing careful s p ecifications and a d ve rtising for· the 
lowest bidder, and standard izing requisitJ.ons insofar 
as it is p racticable to do so. 
Ec onomi e s are not always secured by pur c ha sing 
the lowest priced materials . Good oil is better than 
poor . The task is to de termi ne what qualities will 
serve the purpose . Occas ionally a c heaper g rad e 
may d o, and again it may prove to be a bad p u r chase . 
3. Methods of prev~nt ing waste 
Every experienced teacher has learned how waste s can 
be kept at a minimun1. Pupils can be made waste 
conscious, school supplies can be issued in 
carefully determined , restricted quantities . Tn 
the finishing room, paints and finishes in small 
containers are used as spoilage is reduced . In 
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the wood shop sandpaper is issued iu quarter or 
half-sized sheets unless the work requires larger 
pieces. Lumber is stored according to size and kind 
and short ends are used . These are some of the 
many ways that :struck mentions fol~ reducing waste. 
4 . Charging for services r~nde:r:~-~ 
The gross costs of operating scho ol shops may be 
very different from the net costs. Every school 
shop or lab oratory that renders se r vice to other 
departments, schools or the board of education 
should keep records to show the value of the 
service that was rendered . Such charges should 
be made against the person or pers ons who received 
it . 
Evaluation .-- The author of " Creative Teaching !! has 
written this book with the viewpoint that there are no 
great barriers between the f ie l ds of Industrial Arts , 
Vocational Tl"aining and General Education . His material 
is decidedly detailed and broad in coverage a nd can readily 
be made adaptable to either the industrial-arts or the 
vocational - education teacher . The ac ad e mic te acher would 
a lso find that the tex t ha s much t o offe~ of pe rtinen ce in 
such chap te~s as " Developing Pers onalit y i n Teachers an d 
Pupils ", 11 Di s ci p lin e 11 , 11 1\~ otlvating LeaJ:'ni ng 11 and many 
others. y 
6 . Org anizing an d Teaching the General ~hop . 
T:t.e author's definition . -- ~hop s t ha t are p lanned a...Dd 
equippe d to teach two or more di stinct type s of' s h opw ork 
at the s arne ti me under one te acher are g e n eral s b ops . For 
example , electricity , p last ics , and drafting at t he same 
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time under one te a cher is a general s h op . The genersJ. s h op is 
wi dely used for teac h i ng i ndus trial-arts co u rs e s at a ll 
. rad e levels and is frequentl y used for vocational - i ndustrial 
courses i n s mall school s . 
The g e n eral s h op is he rald ed as con tai n i ng the solut 5_on 
of the i ndustrial - arts p roblem i n sma l l sc hools . It has 
p roved valuable as an e ducat ive and findi ng course for 
v ocat i onal students who h ave no shop expe rience upon whi ch 
to base t he selection of a trade . The aims a~d basic content 
of the general shop are in harmony with tbs be st p r a ctices 
in the industrial-arts field . 
The author ' s obje c tive s .-- Comm on prac tice in estab lish-
i n:::; a cur r icu l um is to beg in with a list of ai ms or objectives , 
y Loui s V. Newkirk, ~fanual Arts .t'ress , .t'eo l~ia, Ill ., (1947) . 
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and then forthwith to select arbitrarily a number of school 
tasks and projects whi ch may plausibly be expected to fit 
i n with the aims. The objectives may be broad and general, 
covering p oints which one would be obliged to accept 11 in 
principle"; or they may be quite extensive and specific, 
r u.:m1.1ng into a series of many hundreds of statements. 
The industrial-arts content is basicall y for purposes 
of g eneral education and has the following eig ht objec tives : 
1. Self- expression through planning &~d building use-
ful projects with tools and materials t yp ical of 
modern indust ry 
2. Exp loring aptitudes and interests in industrial 
work 
3 . A:11 understanding of industry, its workers, and 
processes 
4. Headin g and making working drawinc;s for personal 
use 
5. Choosing wisely the industrial products that are 
ne eded for modern livin g 
6 . Adjusting and making minor repairs on the industrial 
products used around the home and community 
7. Providing craft experiences suitable for bobby 
interests 
8. Giving social experiences that will develop under -
st and ing and ability to work effectively with others . 
Th e suggested areas.-- Newkirk divides t h e types of 
general shop content into a seven cours e classification; 
(1) g eneral Industrial Ar ts; (2) home mech&Lics ; (3) arts 
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and crafts; ('-1) practical and community mechanics; (5) general 
woodworking ; ( 6 ) g eneral metalworking ; and (7) farm mechanics. 
All of these courses are basically general educational 
in character except farm mechanics , which is a part of the 
vocational-agr icultural program . Urider eac h of these 
classifications he includes the following areas: 
1. Genexal Industrial Arts 
woodworking , metalworking , drafting , graphic art s, 
ceramics, electricity, plastics , transportation, 
and textiles. The g eneral practice is to of f er 
four or five of these units selecting the ones that 
best fit the needs of the school and conllnunity. 
2. Home mechanics 
sheet metalwork, bench metalwork , electrical work, 
finishin g , plumbing, concrete work , woodwork, g eneral 
work 
3. Arts and crafts 
tooled leather work, weaving, plastics , woodcarving, 
making jewelry, art metal 
4. Practical or Community :Me chanics 
general , electrical, drawing , woodwork , finishing, 
metalwork , auto mechanics 
5. General woodworking 
bench woodwork, c·a.binetmaking, pattern making, 
carpentry, millwork, and wood carving 
6 . General metalworking 
fol~g ing, sheet metal work , machine shop, welding, 
heat treating, f oundry 
7. Farm mechanics 
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The farm shop is somewhat unlike the other forms of 
the general shop in that it has vocational trend~ 
and its purpose is training prospective young 
farmers to take care of the many maintenance jobs 
that arise on the farm . 
Suggestions on egu~m~nt.-- One advantage of the general 
shop is tr~t it enable s a small school to offer a broad course 
in the Industrial Arts without the expense of equipping a 
number of unit shop s. But the general shop presents equip-
ment problems that are worthy of careful study if the 
instruc tor or sup ervisor is to take full advantag e of the 
money available . The planning of the equipment for a 
g eneral shop need n ot invol ve the elimination of useful 
materials from the list, but rather a restrictj_on in the 
numbers and amounts of things . In a general shop, each 
division is equipped for a small g roup of students only , 
in contrast to the large group requirements of a shop in 
whj_ch many students must work with the same type of material 
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at one time. 
The determining factors in the selection of equipment 
suitab le for a g eneral shop are as follows: 
1. The aims and content of the course of study 
2 . The resources of the community 
3 . The instructional areas represented in the shop 
4. The number of students taking the work at one time . 
rt is not at all likely that any two teachers or 
supe rvisors would a g ree in detail on an equipment list :for 
a g iven division , since all the factors cannot be taken 
account of in a g eneralized way . Teacher s and superv isors 
wish their students t o retai n individual d i fferenc es in 
interests and capacities and the arrangements must be k ept 
flexible . However , these p r oposals represent an attemp t to 
select lists of equipment which are quite adequate for 
several of the divisions possible to the general shop , 
subject to modifications in the li ght o f the specifi c 
needs of a community . 
Only the major pieces of equipment represent i n g a 
considerable expenditure of money have been selected from 
Newki rk ' s lists . Less expensive necessities are listed 
as small tools and equipmen t . These lists are based on 
five-studen t units . 
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Auto f;1echanics Equipment 
Thre e second-hand chassis 
One valve grinding tool 
On e battery charger 
Four machinists vi ces 
Taps, dies and wrenches 
One tube vulcanizer and mat 
One hydraulic lift 
Cne machine lathe 
One honing device and mot or 
Small tools and equipment 
Electrical Work Equipment 
Five machinist~ vices 
Two aiTL.'11e t e r s 
Small tools and equipment 
Two voltmeters 
One electric motor 
As sor t ed electrical fixtures 
Forg ing Equipment 
One forge Two anvils (100 lb.) 
Two blacksmith's vices One set of taps and dies 
0mall tools m1d equipment 
Plumbing Equipment 
One g rinder 
One plumber's fuYnac e 
One gas meter 
Small tools and equipment 
One diestock complete 1 11 to 3" 
Two pipe vices 
One water meter 
Sheet - metalwork Equipment 
Two gas furn ac e s One set of stakes 
One bench plate One turning machine 
One wiring machine One burring machine 
One beading macr.J.ne One bar folder 
One forming roll Smal l tools and equipment . 
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Concrete Work Equipment 
Small tools and equipment 
Machine Shop Equipment 
Two 12 11 engine lathes One 20 11 drilling machine 
-
One 3/4 by s" grinding wheel One power hack saw 
Three universal lathe chucks One electric center grinder 
Five machinists vices One s et of taps and dies 
Small tools and equipment 
Printing ~quipment 
One job press (motor drlven) One proof press 
One lever paper cutter One stone and frame 
Three type cabinets One newstand 
Two galley racks Assortment of type leads 
Small tools and equipment and slugs 
Woodwol"l--dng and drafting we re included in NevJkirk 1 s 
lists but because t he problem shop of this paper is already 
satisfactorily equipped in these areas, the lists were not 
included. 
Allotted time for program.-- no data 
Space provisions for the shop.-- Teachers and super-
visors g o about the planning of a g eneral shop in various 
ways. A common method is to make a freehand s ke tch of the 
floor plan and equipment, from which an exact scaled draw-
ing may be made. 
The usual me thod is to make a drawing of the floor plan 
at a sca l e of on e-half inch t o the foot, and then draw the 
outlines of furniture and machi n es to the same scale. 
70 
The new fu r n iture and machines can then be placed on the 
general shop floor plan to he l p determine the most efficient 
arl~ angement. The equ ipment should be arranged so as to g ive 
plent y of aisle s pace and provide for fl"ee movement of 
students and teacher. 
Some i rrlf)ortant factors which should be cons ide red ln 
arranging the equipment of the general shop are: {1) size; 
(2) ventilation; (3) lighting; (4) placing of bulky equip-
ment; {5) assembling space; (6) relation of divisions; 
(7) location of tools and supplies; (8) lockers; (<d) fire 
p r e vention; (10) accident prevention; (11) washbasins and 
showers; (12) instructional material~and (13) supplies. 
The general shop should provide from 70 to 100 square 
feet of floor space pe r student and have the relative 
proportion of 1 to 2. Thirty by seventy-five feet makes a 
sui t able sized general shop to accommodate a class of twenty 
to t wen ty-five students. Students must have room to move 
abou t and work i n a general shop, and shops which are too 
small lessen efficiency of instruction, increase accidents, 
ru1d encourag e discipline problems. 
Associated or related studies.-- Certain units of 
lnformati on should accompany each area of activity. i~ ewkirk 
divides each area into three parts--information, skills, and 
\ 
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projects. For example, under information for the metalwork-
ing area he lists thes e associated studies: 
1. Kind s of solder and the i r uses 
2. Tdentificati on of the common types of metal 
3. Pr incipal kinds and uses of steel 
4. I n formation about the vocational opportunities 
in the metalworking industry. 
Testing and measuring .-- St ud ies show that shop and 
drafting teachers are no more reliable in assi gning school 
marks than teachers in academic subjects. General shop 
teachers should use objective tests and rating scales to 
assist them in ass i gning pupils' ma:rks that are meaningful 
and reliable. Factors in general shop work which can be 
me asured by :reliable testing techniques are information 
about tools, materials, and industry, ability in read ing 
drawing s, ability to use tools and ma chines, mechanical 
aptitude , intelligence, and personality traits. The more 
reliable information the gene ral shop teacher has on the 
abilit y and achievement of each student, the better he can 
evaluate achievement and g ive helpful occupational 
counseling. 
Budgeting tbe shop pr og ram.-- It is of little avail 
to set up equipment lists only to have them tu:rned down by 
the school b oard because they require too much money . It is 
essential that the person drawing up such lists has in mind 
72 
a close estimate of the amount of money that the co~nunity 
is wil ling to spend for the installation. In the end , the 
best-equipped shop is the one which has used its avai lable 
resou rces to buy equipment that will be of most value in 
presenting industrial-arts c ontent suitable to the co~nunity 
needs . In a relatively small community, it is g ood econ omy 
to select equipment in t h e li3ht of all possible classes 
that may be instructed--namely, the junior•-high-school 
exploratory, senior-hi g h-school vocational-industrial courses, 
and part-time and evening vocational courses. Needle ss to say, 
the i ndustrial-arts teacher must at all times keep up the 
faith in his work. If the school board and community are 
l a ckadaisical in the face of eviden t needs, it is part of 
his duty to build up a better attitude . As in other school 
branches, a tactful inculcation of ideas is usu ally the best 
policy . 
Evaluation.-- This book prese n ts a b reakdown of a 
typ ical g eneral shop into its areas, the areas into the 
information which should be taught in them, the tool and 
machine skills which s ould be learned , and the projects 
which could be made. It also gives a complete llst of tools 
an_d equipment recornrnended f or each suggested area and several 
floor plans to s h ow de sirable arrangement of furniture and 
eq-o_ipment. It is an excellent boo k f or the beg inning course-
of-study maker and for the teacher who has an opportunity to 
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design a new g eneral shop. 
1J 7. Trends in Industrial Arts . 
The author's definition .-- In both theory and practice , 
Industrial Arts is now being considered as an area in general 
education , and not as a special subject or as a subject of 
education having specific occupational values. Industrial 
Arts meets the needs of all for educational experiences, of 
a g eneral rather than that of a specific character; 
(1) in the manipulation of materials of construction 
to2;etbe r with related knowledge, and (2) in the acquisition 
of information about industry, its pl•oducts s.nd services, 
and its affects on life. 
The g eneral shop form of organization (l) provides 
for a variety of media and consequent ly of activities for 
pupil experiences in mani pulative work for self-expression 
~~ d exploratory values; (2) prov ides &~ excellent opportLLnity 
for acquiring , i n a realistic way , infot•mation about industry 
and our industrial society; (3) offers a larg e variety of 
activities that make it more nearly possible to provide 
pupils with experiences in accordance with their interest 
and devel opmenta l l evels than does the LLnit shop; (4) 
accords well with the educational objectives and principles 
lJ Maris M. 1-'roffitt , U.S. Office of Education, Pamphlet 
No . 93 , Washing ton, (19 40). 
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under l y i ng the organization of the junior · high school, in 
which industrial-arts work is now generally required in the 
first tv~o years ; and (5) makes it administratively possible , 
due to the f orm of or·ganization and the content of 1nstuction 
that characterizes the g eneral shop, to offer Industrial 
Arts in a larger number of communit i es than woul d other• "Ji se 
be possibl e . 
'rhe author ' s objectives.-- lndustrial Arts has as its 
aim the realization of accepted general education objectives , 
as these are interpre ted in terms of reality a~d of modern-
life situations. 
The suggested areas .-- There is a definite trend toward 
increasing the number of shop activities included and t he 
variety- of media used , thus affol'ding enriched opportunities 
for manipulative work-- for values inherent in se l f - expres s ion 
and exploration . 
;:suggestions on equipment.-- Nith reference to equ i pment 
it may be said that a transition is tak ing place in the kinds 
now bei n3 installed i n i ndustrial-arts s hops. Smaller 
r;1achines and more kinds of machines to meet t he needs of the 
pup i ls an d the variety of shop ac ti vi ties are beinz=; mad e 
available by manufacturers . 
Al l otted ti me for_Erosram.-- n o d ata 
0pace 12.£.Q.Yision s for the shop .-- no data 
Associated or related studies .-- There is a general trend 
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to inc l ude provisi ons , as a p art of t he industrial-arts 
p rog ram, for t h e a cquisiti on of information about industrial 
p roducts and services for user ' s val ues ; and also to incl1.1.de 
provision , as a part of the industrial - arts prog ram, for 
the acqu isition of i n formation abou t industry and its im-
flue n ce on human affairs--for g eneral industrial intellig en ce 
con tributing to the s ocial val u es of education . 
The trend is defini tely Ll'l t he d i recti on of broaden ing 
pupil experi ences i n Industrial Arts to include i nforma tion 
tha t will help toward a n undel."Standing of i n dv.s try and its 
products and services and their influen ce i n our s ocial 
order. 
Tes t i ng and measu ring . -- no data 
Budgeting t he shop prog ram . - - no data 
~valu at ion . -- Thi s pamphlet p rese n ts some of t he modern 
trends i n i ndustrial-arts educ a tion . Tt is defi n i t e ly i n 
lin e wi t h t he modern t hought t hat Industr i al Ar t s is fast 
becomi ng an in t e~ral par t of t he g eneral educati onal p ic ture 
and is n o longer a s pecial field in itself . Its development 
along these lin es is brought out by 1-'roffit . 
8 . A Handbook in Industrial Arts for 
Connecticut Secon dary Schools, -Y Part I . 
Y J ohn H. Thorp , Connecticut State De partn en t of :B;ducation , 
Hal."' tford , Curr i culum Laboratory nuLCetln 1 5; (::J u l y 1945) . 
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The a uthor's definition.-- The compre hensive general 
shop is an administrative arrangement to broaden offerings 
and opportunities in a small school. 1JVhen the enrollment 
of a school is too small to warrant a series of shops to 
enable students to explore many trade and industrial 
occupations , t he several g eneral a reas such as woodwork , 
metalwork , electricity, and others, may be grouped together 
into one or more su c h shops. It is recommended that e quip -
ment in any area be limited to a portion of a full class 
and that a number of a ctivities be taugh t simultaneously. 
Teachers have been su ccessful in having students working 
in three or fou r areas at one time. 
The a u thor's objectives.-- Th e primary aim of industrial 
arts is general information abou t indust r y and appreciation 
of t h e skill s , p rocesses and c onstructions as used in industry 
and a n understanding of t h e problems of t h e workers. The 
teacher in p lanning his work shou ld keep in mind the follow-
ing objectives: 
1. To deve lop an active interest in industrial life 
and an appreciation of the interdependence of 
work ers 
2. To sample many trade and industrial occupations so 
that t he student will develop an understanding of 
t h e basis p rocesses and constru ctions as used in 
industry. Th is will aid the stu dents in making 
approp riate curricular selection for later 
specialization. 
3. To develop basic elementary skills in the use of 
the more common tools a nd mac hines , tog ether with 
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a lnowledge of the workin8 qualities and character -
is ti cs of some of our most used materials 
4. To develop an understanding of the importa.r1ce of 
careful p lanning of ·work 
5 . 'I'o devel op an understanding of the fundamentals 
of g ood design and an appreciation of g ood workman-
ship 
6 . To develop ru~ attitude of alertness for ac cident 
causes and the habit of safe practices . 
A prog ram carefully planned in accor dance with the 
above objectives should p roduce many des ir able attitudes · 
and broad und erstanding s of our industrial ru1d economic 
society resulting in such outcomes as: 
1. The ability to select with g reater intelligen ce , 
care for, and use the products of industry 
2 . The ability to plm1 a s; iven job carefully and car'ry 
it through to completion with confidence and pr ide 
i n workmat,lship 
3. An interest in craft work as a leisure-time and 
recreational activity · 
4. 1'he stimulati.on and utilization of the creat i ve 
skill toward inventiveness and ingenuity in the 
home or c on1mercial use of tools and methods of 
using materials 
5 . A spirit of cooperation and terunwork in doing 
group projects 
6 . The ability to perforn1 many handyli1an jobs of 
repair and maintenance around the home . 
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The suggested areas .-- There seems to be no close 
agreement regarding the sequenc e of the variou s industrial 
areas . Some sch o o ls p rogram exploratory units in woodwork , 
mechanical dr•avv:Lng and graphi c arts in the seventh grade ; 
with electricity and automotives or aeronautics in the 
ninth grade . Other schools will sample all areas on each 
grade level. This is tru e particularly in the smaller 
school with the comprehensive general shop where students are 
working in several areas at the same time in the same class . 
Some of t h e students in a c omprehens i ve general shop might 
be working also in ceramics , textiles , leather or plastics . 
There is no limi t to the variety of areas from wh i ch unit s 
might be selected . It is very important to have a d efini te 
p lan of rotation so that a ll students may have exp erienc es 
in each of the major indu strial areas selected for the 
total industri.al - arts progra m. 
The s ubject mat ter c ontent and instru ctional materials 
should grow out of the ob jectives stated for Industrial Arts 
in any school on any level . After t he ob j ect:l.ves have been 
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stated and the scop e of the prog ram determined 1 it becomes 
n e ces s ary t h en to ma..'ke an analys i s of the areas , (trad e , 
industry or c r aft) which are to be inc l uded in the program. 
This analysis should show the bas ic skills , knowlecl g es md 
occupational :i.n format ion which are i mp ortant for the l earner . 
Suggestions on equipment.- - I n planning new shops, it 
is important to cons1der equipment that is fle xible in use, 
that can be used in an expanding p ro g ram, or that can be 
rea r l'anged without much expense . While the cost factor 
enters in most cases in purchasin g new equipment , it is 
impol~ta.nt that g ood standard equipment be purchase d . 
Industrial-arts equipment receives hard usage because most 
of the users a re i nexp erienced ru1d c heap equipment is p oor 
economy • 
. Al l equi pment should be purchased with g reat care and 
considered judgment . A first con si deration should always 
be this : g ood tools and well -built equipment are cheapest 
i n the lon g run. They should be of reputable make, properl y 
des i gned w:L th adequate safety features . The e quipment should 
be in keeping with the objectives of the shop i n the parti-
cular school, the age, and grade level of the students wh o 
will use it . 'l'here shoul d be suffi ci ent equ i pment fol~ t he 
size of the class ru1d the a g e of' the pupils . There should 
b e a long rang e pr og ram and this should be kept ln mind with 
all purc hases. 
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I n the last decade , there have been developed e. number 
of small but well-des i gned machines for both wood and metal 
s hops . These machines are very ap propriate for school shop 
use and are being used to quite an extent in industry. They 
are economical to operate, safer to operate than heavy 
m.a chines, and very satisfactory for instructional purposes . 
P.s stated above, every machin e s hould be individually mounted . 
Combination machines are a poor investment in safety . 
Automati c and production machines have little place in an 
industrial-arts pr6grem. 
Allotted tL IB for program.-- In the seventh and eig hth 
grades it i s r·ecommended that the student be scheduled for 
two 90-minute periods per wee k , four 90- minute periods, 
or the equivalent should be the minimum for a full unit of 
credit for a years work. 
In the eleventh and tvvelfth g rades, it is recommended 
that f ive double periods or more be scheduled so that the 
students have a minimum of ninety minutes of consecu tive 
time daily for the development of marketable skill s . 
Sp ace provisions for the shop.-- Most authorities 
recommend a space allotment of a t least fifty s qlJ are feet 
pe r student in the shop . In a g eneral woodwork and 
comp rehensive general shop, auxiliary rooms for p lanning , 
storage and finishin g should be in addition . Glazed 
partitions are most desirable to separate t h e main shop from 
its auxili a ry rooms. Comprehens i ve general shop s with a 
variety of equipment require a h i gher per pupil area for 
the same size of class. In g eneral , a room tvJice as long 
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as it is wide mal{es a workable shop. Avoid "L11 shaped rooms 
or long rooms which make it d i fficult for the instl'uctol~ to 
see all parts of his . class at one time from any part of the 
shop. 
Associated or related studies .-- In a school system 
where students are scheduled for five 90- minute periods per 
week, four 90- minute periods or the equivalent, it is 
:r•ec ommend ed that the equivalent of t wo 45 - minute peri ods 
per week , or about one-fourth of the time , be devoted to 
related , tecf1nical and occupational information. 
After the specific units have been selected, the next 
step is to p l an the instructional materials for the mos t 
effective experiences o f the student. In the manual train-
ing stage, most of the expe riences were of a manipulative 
type, but in Industrial Arts, it is recognized that there is 
a lot of technical and occupational information related to 
the skills and processes of industry wbi ch a student should 
know . 
Testing and measuring .-- no data 
Budgeting the 1?h2P program.- - 'fhe ad ministrator of 
an industrial-arts prog ram, whether the individual teacber 
of a comprehensive general shop in a small high school or 
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the director of' a number of shops in several schools of a 
city must submit annual ly a budget of equipment and supp lies 
req"L:i red for the ensuing year . Carefully k ept continuou s -
inventory r ecords of equipment and supplies are very va l uable 
in making up such annual lists . An alert administrat or also 
keeps up-t o-date on tren d s so t hat his budget Will include 
items that will enable the p rogram to chang e p rogr e s si ve l y 
as needs call for ch ange . 'rhe admin i strator of the indust ri a.l-
arts p rog ram s h ou ld anticipate his needs well i n advance of 
t h e date for s ubmitt i ng h i s budge t. 
Evaluat i on .- - This bullet in shoul d be useful as a gu i de 
i n e valuat i n g en existing g enera l comp re he n sive s hop . The 
fourt t ch a.~: ter whi c h deals wi t h methods and te a c h i n£S mat e l~ials 
s uggest a a g o od p rocedure for establishing an effective 
related-information p~ogram . Alt hough t h :is Writer does not 
entirely a g ree , t he author of the bulle t in recommends that 
t he third level or eleven th and t we l f th g rades be vocational 
in nature . 
9. I ndu s t r i al Arts for J un i or and ~enior y 
Hi gh :::>chools . 
The aiitbor 's d e finition . -- The comprehensive type 
y . Roy G. Fales , The Unive rsity of t h e State of New York 
Pre s s, Albany , New York , ( 1~40) . 
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g eneral shop is found to be most effecti ve i n schools in 
which only one instructor of industrial- arts work is 
employed . In this t ype of situation , al l of the i n dust r ial 
experiences w~ch are offered to pupils on the exp l oratory 
and gene ral education basis must be taught by the one 
teache11 • 
The author ' s ob jectives .-- This particular l ist of 
objectives applies to all types of indus t rial - arts work . 
Certain of the objectives apply more definitely to the 
beg inning school years , and others t o the upp er g rades . 
I n neither case are any of these obje ctives entirely 
inoperative . The objectives are as fol l ows : 
1 . To develop an intere st in avocational a c t i vities 
of a c onstructional nature 
2 . To increase knowledge about and underst &nd lng of 
the products and processes of industry , both past 
and present, and of their use and value 
3 . To develop an under·standing of the proble ms of 
industry and its workers 
4 . To provide an opp ortunity for creative express ion 
and problem sol v i n g throut;;h the use of tools and 
rna te rials 
5 . To mot ivate inte11 est in and increase know l edg e 
a bout the principal fie l ds of indus try and the 
arucat1onal and occupational opp ortunities therein 
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6. To develop manual ability in the use of common 
tools and. materials wh ich would be of s er·v ice in 
and around the home 
7 . To prov i de the pupil with exp lo rat ory industrial 
expe riences which will aid hi m i n the discovery 
of his own interes ts, abilities and attitudes 
toward indus tri a l occupations 
8 . To provide experience a nd information 1Nhich will 
aid the pup il as a consumer, in the selection, use , 
repair and care of the products of indu stry , with 
which he is intimate ly associated 
9. To es t ab lish c lo se relat ionships between i ndustrial 
wor·k and the other school subjects 
10. To lmderstand how , ·where, why and from what the 
products of industry are ma de • 
• 
The suEgested are as.-- Since g eneral education and 
e xploratory or guld rul.ce wo:r'k are the chief functions of 
i ndust:rial-arts educati. on and since the range of contacts 
with the p:r·o ducts of industry, as d escribed in p receding 
sections , call for contact with a large variety of 
industries, it be comes i mpe r a tive t hat our shops be 
provided with si mpl e equipment necessary fol' the fo llowing 
types of work : 
Ceramics Photography 
Elec tl' ical wo rk Printing , b ookbinding and 
General l eather work duplicating 
Metalwork Textiles 
Woodworking 
Suggestions on equipment.-- n o data 
Allotted time for _program.-- A study of the status 
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of Industrial Arts which was made in the year 1929-1930 showed 
that grade seven classes met for three periods a week throug h-
out the entire school year; 'that grade eight clas ses met for 
four periods a week throughout the entire school year; and 
that senior-high school classes met ror five or ten periods 
week ly. 
It is recommended that industrial-arts courses be 
offered on the following time allotment: 
7th grade 2 double periods a week 
8th grade 3 double periods a vveek 
9th) 
lOth) grades 3 or 5 double periods a week llt.h) 
12th) 
In the senlor-high school grades, courses may be offered 
for three double periods a week as a prepared course . 
C9urses offered for five double periods a week Will meet 
the time requirement in full for an unprepared course. In 
schools where the 50-minute period is used, sing le periods 
are a little more satisfactory. 
Space provisi ons for the shop.-- no data 
Associated or related studies.-- Fales has divid ed the 
associated studies into seven distincly different types and 
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has su3~ested the arnount of t i me in per centag e to be 
d evoted t o each type . Th is is il lustrated in the fo llowing 
tab l e : 
Table 3. haow~t of t i me in p e r centage g iven 
to the different types of related 
information. 
Topic Per· Cent 
( l) (2) 
Demonstrations and neces sary 
i nformation.................. 10% 
Re lated g en eral informat ion.. 3% 
Social-economic i mplicat j_ons. 3% 
Gui dance..................... 3% 
Science ....................... 2~b 
Safet y and hyg iene ........... 3% 
Consumer v a lues.............. 2% 
r---~~--------
Total ••...•.....••••.•• 
Testing and mea suring .-- The examination should 
cons is t of three parts: 
A. P:r·actical shop and drawi ng test 
B. Objective te st 
c. Composition t e st 
1. The pl'act ical test may be some form of 
construction work or re l ated dr awing . 
This section of the examinat ion ma y be 
g iven during the l a st week of the term . 
2. The 6bjective question section of the 
examination should con sist of 100 tl1 Ue - false, 
completion end multiple selection questions . 
They should cover the mo st i mportant facts 
that have been brought out. durin,:; the course . 
3. The composition type questions are very useful 
when testi ng the ability of a pupil to plan his 
work . These questions should all be of the 
pr oblem t ype. 
Budgeting the shop program. -- no data 
Evaluation .-- This edition by Roy G. Fe_le s g ives a 
good breakdown of the different areas into the activities 
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to be performed therein . The edition also pr ovides a g ood 
guide for setting up e.n excellent pupil pe:r•sonnel manage -
ment organization and a library and planning center . These 
pa rticular problems receive very little considerati on in 
most industrial-arts articles . 
y 
10. I ndustr i e.l Art s in Utah , Part One . 
The author ' s definition .--Industrial Ar ts is a phas e of 
genera l education that concerns itself with the materials , 
processes, and products of manufacture, end with the con tri-
butions of those engaged i n i ndustry . The learning c ome s 
1/ A Handbook for Teachers and Administrators , Prepared by 
a Com .. mittee of Tndustrlal Arts Teachers asse mbled at the 
Utah ::>tate Agricultural Co l lege , Log an , ~ummer Session , 
State Department of Education , Salt Lake Oi ty, (l\::14 1 ) . 
thl~ough the pupil's expe riences with tools and materials 
and through his study of resultant conditions of life. It 
is a curriculu.m area rather than a subject course, being 
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comparable in t hi s respect t o the languag e arts. (Deflni tion 
by the United States Offi ce of Education Comm:Lttee on 
I ndus trial Arts) . 
The function of the gene r a l comprehensive shop is to 
prov i de industrial-arts exper iences i n such breaclth and 
and de p th as the facil i ties will permit. In such a shop , 
work will be carried on in several fields and usually under 
the d irection of a sing le teacher. Typical fac:i.li ti es will 
provide for experiences in wood, metal, the graphic arts, 
the arts and crafts, electricity, power and Buto mechani cs. 
The authors' objectives.-- The following obj ect i ves 
have been prepared by the Utah committee: 
1. To develop correct habits, attitudes and ideals 
ofhealth and safety in the student 
2. To develop the student's ability to in terpret 
graphic presentations and use them as a means of 
self- exp ression 
3. To develop in the student a knowledge and 
appreciation of industry and industrial li fe 
4. To develop the student's skill and manipulative 
ability in using the common tools and machines 
5. To develop the student's ability to wol~k and live 
with other people in a democr-atic society through 
an at.t:Ltude of cooperation and service to others 
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6 . To develop the student's habits of self-discipline 
and his ability to proceed or·derly in the accomp lish-
ment of any task 
7. To provide experience which can be used by the 
student in leisure ti me and avocati anal pursuits 
8 . To develop the student ' s ability to select wi sely, 
~uy intelligentl y and properly care for the 
industrial produc ts he buys and uses 
9 . To develop the student ' s knowledge and appreciation 
of g ood workmanship and design 
10. To pr ovi de the student With exper-iences WrJich Will 
be he l pful to him as he selects , prepares for , 
enters and advances in his occupation 
11. To deve l op the student ' s ability to expre ss himself 
creatively, using the tools and materials of 
industry 
12. To develop in the student a feeling of confidence 
and self-reliance through doine a job we ll. 
The sugg ested areas .-- Any basic industrial process 
or material adaptable to pupil use shall be considered as a 
suitable and desirable basis fol" a.1'1. activity in an 
industrial-arts l aboratory . Study, investigation, testing , 
and demonstration should be carried on so as to represent 
a still g reater variety of industries . 
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Through the subject matter selected the teacher hopes 
to impart to the student various knowledges, attitudes , 
appreciations and skil ls. In order that these might be 
attained to the highest deg ree, the teacher should consider 
carefl:tl l y the fo l lowing questions as he s e lects the subject 
matter which is g oing to be included in his course : 
1 . How wi ll each of the units help to attain the 
object ives that I have set up for the cou rse ? 
2 . Arn I including th:i.s material because it has alway s 
been a part of such a cours e , or will it add to 
the effectiveness of my teaching•t 
3 . Can I justify each of the units that are included 
in ~ course of study? 
4 . Is the subject matter adap ted to the maturity of 
the class in which it wi ll be pres ented? Am I 
trying to teach so me thine; 11 above the heads 11 or 
be low the level of my students ? 
5 . Other factors bei n g equal, have I selected the 
subject matter which will be of most interest of 
my stud en t s ? 
6 . Is this subject matter adapted to the facilities 
which are available in my shop ? 
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Suggestions on equipment . - - The obvious basis for 
industrial arts equ i pmen t selection is the educational 
prog ram which is to be achieved throug h its use . Cost , as 
s uch, is but a ne ga tive consideration at best and should be 
c ons idered only after the pr og ram has been fully pro jected . 
Each tool, each machine , each bench, a~d each piece 
of a pparatu s mus t provide for a maximrun of pup il par ticipa -
tion in its use . In addition to t h is , e a c h it em of equipment 
must represent a basic industrial p rocess . 
Safety is second ary only to educational criteria. This 
means that all equipment must be designed and built, an d in 
turn selected and used , with specific reference to the size , 
he i g ht, strength, mental development , and experience of the 
ind i vidua l s who are to use it . Thus the capacity , we i g ht , 
power, speed and a size of machine s for industrial-arts 
classes should b e determined b y the nature of the pupils who 
are to use them. 
Obsolescens e is also a factor which industrial-arts 
p rog rams and school officials must learn to recognize and 
face . The equipment manufacturer is now producing less 
costly equipment of smarter design to encourag e periodic 
replacement . I f Amer i can peop l e want their ch ildren to 
cop e successfully ·v'li th su.ch an ag e of comp lex machine 
transportation, then the lessons fol~ e quipment selection 
seem to be most p lain . 
92 
Allotted time for program.- - A noticeabl e trend through-
ought the coun t ry is to offer industrial - arts coUl"s e s f i ve 
period s per week in t he j"Lmi or h i g h schoo l (g rad es 7 , 8 , and 
9~ The broad offering s vital to a wel l conceived industrial-
arts pr og ram in the j un i or h i gh school make ne cessary the 
allotment of more scho ol t i me for this s ubje c t then when it 
con sisted merely of a course ol" two in woodwork i n g and 
d rawing . 
In the senior hi g h s ch ool it is recommen ded that a 
minimwn of f i ve 60-minute peri ods per vveek be allotted 
for indu s trial arts classes . Whe rever possible it is · 
advisable to i nclude double periods i n order that a g reate r 
amount of time wil~ be ava ilable for the manipulative 
phases of the work . 
Sp ace provisions f or the shop .-- Size of the shop shal l 
be determined b y the g eneral rule of a llow i ng a mi nimum 
floor .area of 60 s quare feet per pup il . Thi s fi gure includes 
storag e space , tool ro om, f i n i shing r•oom, dark r o om, 
planning room , etc ., and i s us eful for laboratories planned 
to a c commodate tvventy- f i ve pupils or more . Due to the 
necessit y of certain fixed items , reg ard l e s s of pu p il 
capacity , t h e fi gure of 60 square feet per pu p i l must be 
inc r eased p l"op o r t ion a tely as the olas ses reduc e i n size . 
Lab oratories desi gned for ope ration by a sing le t eacher 
should , for administrative reason s , not exceed 3 , 000 square 
feet in floor space. 
Associated or related studies . -- Th e teaching of 
re lated i nfonna ti on 'is a vi tal part of indus trial arts , 
an d one neglected by many teachers . Whi le it :ts true 
that technical i nformati on is neces sary in completin0 most 
of the operations and jobs found in t his work , there is 
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othe r information equally a s important . It must be remembered 
once ag ain , that knowledges , attitudes , and appreciations 
are as fundamental to industrial art s as is man i pulat ive 
s kill . For that reason the teache r must g ive more th&"l 
passing consideration to the related material which he 
intends to present to his classes .. 
It is poss ible to d ifferentiate between .three main 
types of related information : (1) technical or job informa-
tion ; (2) general or cultural information ; (3 ) gui d ance 
information. 
Tt is difficul t to say definite l y how much time should 
be g i ven to the teaching of' related information . However , 
ro~~h estimates are possible and one sugg e stion is for the 
man i pulative work to take up approxinR tely 75 per cent of 
the total class tim~ with 10 p er cent g iven over to 
demonstrations and technical information, and t he remaining 
1 5 per cent d evoted to the general and guidru1ce information . 
It is poss ible such a presentation wi l l vary from teach-
er to teacher , although the · above suggestion wi 11 serve as a 
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guide to those who hav e wondered about time al l otments. 
Testing and measuring .-- Tests should be used as 
important teac hing devices . T'hey are a means of evaluatJ..ng 
the work that has been accomplished and provide one basis 
for revis:Lng or i mproving the content of a cour se . Te s t s 
have more val uable uses than simply provi ding a quantitative 
value for the g iving of a f i nal mark , yet many teachers use 
them for that reason only . It is true that there is need 
for much research on the testing and eva l uation phases of 
indus t rial - art s teaching , but a well - desi gned prog ram can be 
p lanned and org anized by the instructor• who is vvi l ling to 
devote some time and effort in this d i rection. 
Tests are an i nstructional device. Amon6 the uses to 
which they may be put , are the following : 
1. To reveal student interests 
2 . To dis c over student capacities 
3 . To mea s re achievement 
4 . To determine attitudes and i deal s 
5 . 'I'o reveal personal ity trait s 
6 . To stimulate learning 
7 . To reveal the streng ths and weaknesses of the 
teaching . 
While is is not possibl e that any one test Wil l be 
used for all of these purposes , they do show the many 
poss ibil it ie s that are inherent i n a we ll-con ceived testing 
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There are a variety of types of test items adap~able 
for use in industrial-arts teaching . knong the se are the 
following : 
1 . True-False 6 . Identification 
2 . Multip le-choice 7. Enumeration or listing 
3 . Reve rse multip l e - choice 8 . Pe rforman ce 
4 . Re ca ll or comp letion 9. Essay 
5. iVI a t ching 10 . Safety tests 
No descri p tion is includ ed of the a p titude tests , 
although these a re import ant and should be us e d 1i1Jhe rever 
possible . 
Bu dge ting the school 12_rog ra.m.-- no data 
Evaluation .-- This hm1db ook is comp ose d of t wo parts 
and is one of the most extensive presentations of a state 
p rog ram of I ndustrial Arts t ha t th is writer has b e en a b le to 
uncover . Tt ·wa s of particular value in t he writing of t h is 
p ape r becmJ.se of its thoroug h treatment of the top ics up on 
•Nh i ch this work i s based . The hand book should be of much 
value to administrators or indus trial-arts instructors 
who are org ani zi n g a course of study in t bi s field . 
11. Philosophy and Ob jectives for Indust ri a l Arts 
.v 
in the Wisc onsin Schools . 
1/ Curriculum Bu.lletin No. 1 9 , I n dustrial Arts Bulle tin No . 1, 
Wisconsin Cooperative Educational Planning Prog ram , (September 
1949 ) . 
The authors' definiti on.-- A gene r a l shop is an 
industri a l-ar t s shop which oi'fers the g reatest bree.dth 
of exper i ences ~ ossibly c onsist ent wit h the tra i n ing of 
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the instruct or and the l i mit a tions of the availab le faci lities . 
It consists of severa l broad areas of work usually carr i e d 
on simultaneous l y UlJ.d er· the d irection of one te a cher within 
whi ch p rovision i s made fo r· v a l1 i ation i n i nd i v i dua l r. rog ress. 
The m.:u:nbe r of areas vvhich can be i n cluded in thi s typ e of 
s hop are relat i vely unlimite d Emd represent t he mos t 
e conomicsl comp rehensive indus trial-al'"•t s pl1 oz r am . 
The authors ' objective s .-- Re ce nt sur veys conducted 
thr•ou gh the g r aduate depa r·t m.en t of The Stout Ins t itute 
have found a bigh deg ree of ag re ement among members of the 
Statewi de I ndustri al f.:r ts Cow .. mi ttee and other i ndust ri al-
arts p eop l e on seven teen sp eci fic in dustrial-arts obj ect ives. 
The seventeen objectives deri ved from thes e surveys are as 
fallOWS : 
1. I nterest i n i ndus tri a l life 
2 . Con sumer educat i on 
3 . Good workmanship snd design 
4 . Pride and intere s t in ab ilit~ to d o u se ful thing s 
5 . Orde rly mBthod of procedure 
6. . Abilit y to Ul'1dB11 Stand and i nterpret g r aphic 
presentati ons 
7 . Fundamenta l skills 
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8 . Measure of specific occupationa l training 
9 . Intelligent choices of life occupati ons 
10 . Wor t hy personal tr8its and attitudes 
11 . Health and safety 
12 . Abil i ty to work an d live in a d emocrati c society 
1 3 . leisure and avocatioDal pursuits 
14 . Creative expression 
15 . Learning through exp eri ence 
1 6 . Se l f -re liance and confi dence in an unusual si tue.tion 
17 . Illust rat ion and v italization of academic sub j ec ts . 
The sugges te d areas .-- no dat a 
Sugg estions on equipment . -- no da ta 
Allotted time for progr•am .- - no data 
Space provi ~lons for the shoR·- - no data 
Assoc iated or related studies .-- no dat a 
Te st i ng and measurin g . -- no data 
Budge tin[<; the s_hop pr ogr•am . -- no data 
Evaluation . -- This bulletin is s.n excellent guide for· 
the formulation of objectives at t he different g rade levels . 
The article i s based upon the phi losophy t ha t industrial- -
arts course content shoul d be sele cted according to the 
needs , interes ts , and abilities of the ind i vidua l , and 
that it should prov i de an ind ividual with i nformation 
which will g ive him insig ht into ma j or p robl ems o f l i v ing 
concerning himself and society . 
12. Industrial Arts in the Modern School, y 
Its Function and Organization . 
The authors' definition.-- Industri al Arts or Non-
vocationa l Industrial Education is a phase of general 
education which concerns itself pr i marily with the 
fo llowing : (l) the development of useful habits, attitudes 
and knowledges which contr i bute to desirable personali ty 
traits; (2) an understanding of, and appropriate adjustment 
to, the industrial phases of tb.e modern environment; and 
(3) an effective utilization of the materials , services 
ru~d products of industry . 
The general shop represents several basic industrial-
arts areas in the same shop. For example , the course of 
study may include planning and three or four of t he 
follo·wing : (l) wood; (2) metal; (3) grap hic arts; 
(4) transp ortation; or (5) electricity. 
This type of shop affords an opportunity for 
instruction i n more than one area at the same time and 
usually b y one i nstructor . The gener·al shop may 
serve the needs of smaller schools where one, or p ossibly 
two, industrial-arts instructors are resp onsible fo r 
the p rogram . 
y Board of Vocational B.:ducation, Springfield, I l linoi s, 
Series A., Bulletin No . 94 (March 1949 ). 
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The author~t objectives .-- The valid aims of genera l 
education are the valid aims of indu stri al - arts work , be -
cause the l a t te11 is me rely a phase of the former . 
1. To develop i n ea ch pupil an active interest in 
i ndustr i al life and in the methods and pr oblems 
of produc tion and exchange 
2 . •ro develop in each pup i l the appreci at i on of g ood 
des i gn snd workmanship, and the abi li ty to select , 
c a re for , and use industr•ial p ro duc ts wis ely 
3 . To develop in ea ch pupil the habit s for self -
reliance, se l f - discipline rul d resourcefulness in 
meet ing prac tical situat i ons 
4 . To deve l op i n each pupil a readiness to assist 
others and to join happ ily in group undertak i n g s 
5. To develop i n each pupil desirabl e attitudes a..Dd 
practices with respect to health and safet y 
6 . To develop in each pupi l a feeling of pr ide i n 
his abilit y to do useful t hings and to de velop 
wort hy l eis ure-time i nte r ests 
7. To de velop in ea c h pup i l the habits of a..Yl order ly, 
complete and efficient perfornwnce of any task 
1J American -,.rocati onal Association, Inc. "Improv i ng 
Tnstruction i n I ndustrial A11 ts '~ (Jun e 15, _1 94-6 ), P . 50-51. 
100 
8. 'I'o develop in each pupil an understanding of 
drawing s and the abilit~) to express i d eas by means 
of drawing 
9. To d evelop in each pupil a measure of skill in the 
use of common tool s and machines, and an understan.d -
ing of the problems involved in cov..mon t ype s of 
construction and repair. 
The suggested areas.-- One of the first pr oblems to 
solve is t hat concerning subj e ct offerings for a shop course 
content. Irre spe ctive of whether it be a general shop or 
unit shop situation , the subject offering should be such 
that the industrie.l - arts objectives may be realized . 
Communities possess i ng dominant or important indus tri es 
p robabl y should have that industry represented in the 
industrial-arts program when feasible. 'Nhen considering 
subject offering or course content , it is we ll to think 
of t he indus trial world in whi ch we live and the p roblems 
to be solved by students in thei11 p resent and future daily 
living . 'I'he number or· areas that may be adequately handl_ed 
by one te acher will depend upon several factors, a mong which 
are the experiences of and preparation of the te acher , shop 
si z e and org anization. It becomes d ifficult for the most 
efficient shop teache r to handle a general shop consisting 
of more than four areas. Most g eneral shops consist of from 
t hree to s i x of t,J. e f oll oviJ:tng areas :. (1) Wood ; (2) rtetal ; 
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(3) d r awing ; ( li: ) electricity ; (5) tran sportation ; ( 6 ) g 11 a phic 
arts ; and (7) c~afts . 
Sugg estion s on Equ:i.pment . - - Th e selection of and pur -
c hase of equipment for i n dustrial - arts work requires care -
ful thought and study. Even lmde r the best condi tlons , 
equi pment is likely to be the resul t of a comp romise among 
the shop teacher , the school administrators , the equipment 
dealer , the shop supervisor , and poss i b l y certain state 
officials . An intel l i g ent determin at i on of what to choose 
and purchase is difficult unless an ag reement can be reached 
after due recognition of the six fo l lowi n g factors affect 1n g 
equipment selection : 
1 . Exact character of work 
2 . Activities to be taug ht 
3 . Plan on instru ction 
4 . Size of classes and age of students 
5 . Avai l a ble funds 
6 . Ext r a -curricula r use of shops . 
I n reg ard to u sed equipment , one cannot say very much 
that is favorable . In a few cases , it is entirely practical 
to purchase two-or - more purpose machi nes . When fund s are 
limited , special i zed equipment should be dropped fr om the 
equipment l i st rather than t he tools and machines needed 
to teach basic processes . 
Allo_l~ed time f or program.-- n o data 
.tics "ton unn e r ~ _. · 
'eho.ol o1 &L::te!ii.l 01 
--....... J..H~ r uy 
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Space provis:tons for the shop .-- Crowded s h op s invite 
disciplinary problems a s we ll as hinder satisfactory p rog ress. 
Ample space should be p rovided for ind i v idual students. 
The floor area per student will vary as to the size of the 
classes an d the subject be i n g taught . 
The following table ma y be used as a guide in the 
p lanning of shop areas for a class of t·wenty-five students : 
Table 3. Floor space requirement s in several 
general shop areas. 
Topic 
(1) 
Genera l metalwork •••••• 
General woodwork ••••••• 
Transportation •.••••••• 
General electricity •••• 
Drafting ••••.•••••••••• 
Graphic arts •.••••••••• 
Gene r·al shop ••••••••••. • 
Reco1nmended ~quare 
Feet of Area , Plus 
Auxi liary Area 
(2) 
70 - 90 
80 - 100 
120 - 150 
35 - 50 
35 - 50 
40 - 60 
70 - 100 
The auxiliary areas shoul d consist of planning area, 
library , tool storag e , supply rooms, assembly areas , 
demonstr•ati on aree.s , f i nishing room, locker storag e for 
students , teacher's desk and pro jects storag e . 
Assoc iated or related studies .-- no data 
Testing and measuring .-- no d ata 
Budg eting the shoQ pr og ram .-- no data 
Evaluation .-- This bulletin was issued by the Board 
for Vocational Educ a tion of the State of Tllin ois for the 
express purpose of lending assistance to those wishing to 
establish ne\'J indus trial - arts programs, and to those wi th 
industria l - arts programs in operation . The material 
pr esented i s very concise, yet the coverage i ·s adequate . 
P..n excep tionally good sec t i on is de voted to shop safety . 
13. Industrial Ar ts Syllabus in Comprehensive 
.v 
General Shop (for Grade s 7, 8 , and 9 ). 
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The author 's definit ion .-- Industrial Arts, a s a school 
subject, is the broad study of the materials , organization, 
t ools, processes , products , jobs and the human problems of 
i ndustry . Tt is deve loped t hrough the planning and 
construction of projects of interest to pupi ls, discussions , 
observations and read ing s related t o industry. 
The author's objectives.-- The indus trial-arts aims and 
objectives are a s follows: 
1. To develop an interest ln avocational activi t ies 
of constructive nature . 
2 . To increase knowledg e about and understanding of 
the uses and values of p roducts and pro cesses of 
industry , both past and present 
y University of the St ate of New York , Bulletin # 1377, 
Albany, {October 1 , 1949) . 
3. To develop an understand ing of the problems of 
industry and its workers 
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4. To provide an opportunity for creati ve expression 
and problem solving through the use of tools end 
materia ls 
5. To motivate interest in and increase knowledge 
about the principal fields of industry and the 
educati onal and occupat ional opport~mities therein 
6 . To develop manual ability in the use of COllman 
tools and materials which would be of service 
in and around the home 
7. To provide the pupil with exp loratory industrial 
experiences which will aid him in the discovery 
of his own interests, abilities and attitudes 
toward industrial occup ations 
8. To provide experience and information which wi ll 
aid the pupil a s a consl~e r, in the selection, 
use, r epair and care of the p roducts of industry, 
with which he is intimate ly associated 
9 . To establish close relationships between indus trial-
art s work and the other school subjects . 
The sugg ested areas.-- Comprehens ive general shop should 
be the first course offered to all pupils. It embraces 
work ln the following six important industrial fields: 
(1) Ceramics; (2) electricity; (3) metalwor·k ; ( 4 ) printing ; 
(5) texti l es ; and ( 6 ) woodwo:rk . 
Suggestions on equipment .-- no dat a 
Allo tted time fo:r pl''_Qg.:ram.-- A minimum time allotment 
fo:r al l general explo:ratory cou:rses in g :rades 7 , 8 , and ~ 
should total not less than 430 clock hours. Less t i me will 
necessitate a cu:rtailment of the general end explorato:ry 
· features of Indust:ri al A:rts . The to tal time allotmen t 
recommended for grades 7 to 12 i s as f ollows : 
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7th g:rade--2 double 45-minute pe:riod s a week , 36 weeks , 
108 cl ock hours 
8th g:rade--3 double 45-minute periods a week , 36 week s, 
162 clock hou:rs 
9th grade--3-5 double 45-minut e periods a week , 36 
weeks , 1 62 or 270 clock hours 
lOth, 11 th , and 12th g:rade s--3-5 double 45-minut e 
periods a week , 36 weeks, 162 or 270 clo ck 
hou:rs. 
Space provi s ions for the shop.-- no data 
Associated o:r rela ted studies.-- Th:rough the medium 
of :re lated lesson topics, the teacher enriches the backg :round 
of the boy With i nformation associ ated With his manipulative 
activity. rt is he:re that the teache:r has the opp o:rtun~ty 
to present and to de velop all thB vast wealth of material 
that should be a pa:rt of a study of indust:ries. Some of 
t his inf ormati on can be covered to advantag e by the use of 
films . 
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These less on topics are set up to consume, in the course 
of their presentation, approximately 15 per cent of tre total 
class time. 
A presentation time of ten minutes has been allot ted 
to each topic. It may be that some of these topics overlap 
what is taught in other school subjects. A reasonable 
amount of repetition is necessary before most pupils g rasp 
many of these ideas. Then too, the industrial-arts teacher 
is in an ideal position to gi ve practical and lifelike 
interpretations so often lac king in academic presentations. 
Tes ting and measuring . -- no data 
Budgeting the shop program .-- no data 
Evaluation.-- This syllabus could be used as guide 
in constructing a complete comprehensive general shop 
prog ram. Some changes would have to be made to satisfy some 
of the situations pe culiar to a local situation but, in g eneral, 
it is well set up. The breakdown of processes into operations 
in "Section Two " would be extremely useful for setting up 
charts for progress of individuals. 
.v 
14. Industrial Arts in Oklahoma. 
The author's definition.-- Industri a l Art s is a 
1 Oklahoma ~tate Dep artmen t of Education, Bulletin No . 105, 
1951). 
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group of school subjects that contribute to the attainment 
of the 3oal of g eneral education by furnishing guided 
e xperiences in the use of tools, materials and machines , 
and i n si s hts into those phases of industry that have become 
a n i mportant part of our social culture. 
The author 's objectives.-- The Oklahoma ;;state Department 
of Bducation has listed the follow i ng objectives as being 
pertinent to the teaching of Industrial Arts: 
1. Industrial Art s is complimentary to other school 
subjects and provides rui opportunity to apply 
knowledg e lea rned in othe r school subjects. 
2 . It develop s an appreciation of applied knowledg e 
and skills. 
3. It provides a knowledge of Industrial drawing , the 
languag e of industry, and methods of ex pressing 
ideas by means of dra:wing s. 
4. Tt contributes to later vocational efficiency . 
5. Industrial Arts stirrmlates students ' know l edge and 
appreciation of g ood design. 
6 . It l.nstills a satisfaction in personal creative 
achievement. 
7. It develops the ability to analyze a job into 
its processes and org anize them into correct 
p rocedure. 
8. It contributes to consumer knowledge and induces an 
appreciation of the value of industrial materials 
and t he need for their conservation. 
9. Industrial Arts trains in industrial and home 
safety . 
10. It acquaints students with industrial information 
and induces a recognition of the standards of 
industrial attainment. 
11. Industrial Arts develops avocation interests. 
12. It trains i nd ividuals to be more resourceful in 
dealing with the material problems of life. 
13. It stimulates qorrect attitudes toward an orde rly 
shop and home and their environment. 
14. Tt aids in making vocational choices . 
15. It develops qualitie s of leadership. 
16. It develops cooperative attitudes in work habits . 
17. Tt develops an appreciation of the d :'l gni ty and 
importance of the occupation of one 1 s nei ghbor. 
Tbe sug gested areas.-- rrhe analysis technique, guided 
by an intellig ent understanding of coul"Se objectives , has 
l ong been recognized by Industrial Arts teachers as an 
effective way to determine what shall be taugh t in 
In dustrial Arts courses . The analysis i s made (l ) t o 
determine what should be taug ht; (2 ) to determine how it 
is to be taught; and (3) to determine why it should be 
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taught. The skills represent the thing s one does in performing 
the duties of a trade, and the related i nformation enables 
one to understand why something should be or is being done 
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in a particular way . A careful consideration of the follow-
ing criteria in the light of course object ives when selecting 
course con te nt will tend to objectify the course of study: 
1. In what way will his unit contribute toward the 
at tainment of c ourse objectives? 
2 . Is the unit adapted to the age level of t he students? 
3. Can the unit be made interesting to the student'? 
4. Can the unit be adapted to the facilities of the 
shop•t 
The needs of the community wi ll and should be a f a ctor 
in selecting t he sub ject matter areas of the program. The 
subject matter areas usually selected in the past by the 
better organized de partments in the junior high schools of 
Oklahoma h8.Ve been in a bout the fallowing order as to 
p opularity: (l) woodwork; (2) general metal work ; (3) indu strial 
drawing ; (4) electricity; (5) printing ; (6) leather work ; 
(7) plastics; and (8) crafts. Se lections from these areas 
may vary with chang i ng times an d conditions. Otther al,eas 
may be added to fit communi.ty needs. 
In t he Carnegie, Oklahoma Ju...'lior High School , each 
boy in the 8th grade spends six weeks i n eac h of the 
follow i ng cou rses: 
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1. Leathercraft 
2 . Fre e -hand sk etching 
3. Woodworking 
4. Electrical wor k 
5. Metalwork 
6. She et metal 
7 . Art copper 'Nork 
8 . Photogra phy 
9. Plastics 
I n the 9th g rade, each student has a choice of one 
sem.e s ter coll!' se in one of t he following areas: 
1. Leathercraft 
2. Bookbinding 
3 . Photography 
4. Woodw orking 
5 . Dr a fting 
6 . r1I et alwork including sheet me tal 
7. Plastics 
8 . Art copper work 
9 . Jewelry 
In the senior hi gh school of Carneg ie , Oklahoma, the 
studen ts may t ake hand woodwor•k ing or dr a f ting in the e l e venth, 
a.11. d ma chine woodw orking in t h e twelfth . 
Sug,~estions on equ i pment.-- We ll-made manufa ctured 
woodworking benches should be purchased and full-sized r apid 
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acting vices should be ins tal led on them. Home built benches 
and 1Nork tables may be used for other work places . The hand 
tools should be of standard brands and of g ood quality. All 
machines should be of a size 1 arge enough 9.L'1.d strong enough 
to do g ood work. 'I'he small home workshop-size ma c hines are 
not desirable in the school shop. The mi dd le size or small 
industrial-size machine should be purchased . 
Allott ed time for prog ram.-- no data 
Space provisi ons for the shop.-·- In heavy shops, such 
as the wo od , metal or g eneral shop, there should be a minimum 
of 75 square feet per pup il. This s pace allot!"aent will be 
satisfactory if the shop is well planned. Recommended space 
allotment, particularly in these heavy shops, would be 90 
to 100 square feet per pupil , and in some cases more . 
To insure safety and to avoid confusion, as much 
space a s possib le should be provi ded , especially around 
hazardous machines . It must be remembered that large 
p rojects are probably to be found in the shop , regardless 
of its type , and these serve to crowd the shop while students 
are working on them. 
Associated or related studies.-- no data 
Testing and measuri ng .-- no dat a 
Budgeting the shop pr og ram.-- In actual planning , the 
factor of 11 budgets available for building and equipment 11 is 
as important, if not mor e important, than any of the other·s. 
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Naturally the size of the shop and its equipment will have 
to be controlled by the funds available. 
With the or i g inal allocation of mone~ only so muc h can 
be accomplished. 'D1e shop must be p lanned and built with 
the f u ture in mind, hmnJever, more funds may be available lat er 
for expansion bo t h in ·building , equipment and scope of 
industrial-arts activity . In purchas i ng tools and equipment , 
it is l og ical that the more fundamental tools and p ieces of 
machinery be purchased f irst with the additional tools to be 
ad ded at some later date when more funds have been allocated . 
Evaluation.-- This bulletin contains severa l lists of 
objectives, the earliest of which was formulated in 1883 •. 
They are all lists made up by authorities on the Industrial 
Arts and would , therefore, form a g ood basis on which to 
de velop objectives for &J.y community , keep i n g in mind, of 
course, that individual community d ifferences must be taken 
into consideration. 
A large port ion of this bulletin is devoted to school -
shop p l anning, and provi des helpful information in such 
matters as loc at ion, size , and shap e of the school shop ; 
auxiliary rooms and areas, an d other facilities . 
CHA.PT~R Ill 
A :::>UiviM.ARY OF Tflli Rl:!:VI.t!:W OF LIT.I£RATUM AS 
IT PERTAI NS TO THE LJCAL PROBLEl\'1 . 
Definition -of a genera l shop.-- A general shop is an 
industl,ial-arts shop which prov:l.des a program of studies, 
both manipulative and academic, i n severru broad areas of 
industrial l ife . The shop is us ually taught by a single 
teacher and is an ideal type of shop for small community 
where a breadth of studies in many separate industrial 
de p artments is curtailed by financ ial limitatj_ons. A 
general-shop program is to be conside red a vital part of 
general education i n which an individual is expected to 
gain an insight into the ma jor phases of the world ' s 
industrial work , develop nhandy- man" abilities , gather 
consumer 1 s knowledge and appre cia ti on , receive gu idan ce, 
experiment with hobbies , and to study social habits . A 
general shop is also a finding cour s e for those students 
who are vocationally minded and who wou l d like to have 
experiences in several fie lds of work before selecting a 
trade for themselves. 
Obj ec tives of the 0 eneral-shop program.-- A study of 
the authors' objectives and an analysis of the local 
Wayland s i tua tion has led the writer to selec t the following 
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as the objectives of the industrial-arts general-shop 
pr ogram in the Wayland Junior-8enior High Schools: 
1. To provide opportunities to ex.pl ore abi li ties 
114 
and interests in several areas of industrial wol.,k , 
2. rro increase consumer knowledges so t hat individual s 
may more intelligently select, buy , and use the 
products of industry 
3. To develop the student ' s skill and manipulative 
ability in using , caring for and conditi oning the 
tools and machines of industry . 
4. To de velop an understanding of the basic processes 
and constructions as used in industry so as to aid 
the student in making the appropriate curricular 
selections for further specialization . 
5. To acquaint students with industrial drawing which 
is the language of industry, so that they will be 
able to understru~d ideas presented by means of 
drawing as well as be able to present ideas by 
using them 
6. To develop the sp irit of cooperation in a work-
shop atmosphere so that students Will display a 
readiness to help others and to join in group 
undertakings 
7. To increase the capacity to deal with the adjust-
ments and the repairs which are necessary to 
maintain the industrial products used arom~d the 
home and community 
8. To develop an interest in the recreational and 
avocational activities in the area of constructive 
work so as to provide for more worthy use of 
lei sure time 
9. To discover interests, aptitudes and abilities 
outside of the industrial fields that might help 
individuals find t heir place in life 
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10. To develop an understanding of the fundrunent als of 
good desi gn in industrial products and an app recia-
tion of g ood workmanship 
11. To develop in each student, desirable attitudes 
and practices with res pect to healt h and safety , 
not only in the s hop but in the home and in 
future occupati onal life 
12. To enc our age cre at ive expression i n st yle, desi gn , 
and construction wit h relation to i ndustrial 
mate ri a ls 
13. To correlate the shop studies wit h other school 
studies so as to present a more unified program of 
studies 
14. To develop desirable s ocial relationships sucp as 
self-discipline, tolera~ce, leaders hip and tact 
15. To acquaint s t ud ents with the manufacture and 
cultu ral background of many of the produc ts 
associated with industry 
16 . To i n still i n eac h student an appreciation of 
industl1 Y and industrial life and a lmowledge of 
i ndustri al interdependence e 
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Areas of the gene ral shop . -- The authors seem to ag ree 
that a gene ral shop program should consist of from six to 
ei ght areas but that it wou l d become difficult for even a 
most efficient teac her to handle alone such a s hop consisting 
of more than four areas . Little ment i on was made as to the 
order in which the various areas would be introduced but if 
the authors' listing s could be cons idered indicative, then 
the foll owi ng mi ght be the order of int r oducti on : 
1 . Woodwork 
3 . Drawing 
4. Electricity and communication s 
5 . Grap hic arts 
6 . Power and trru~ sportation 
7. Ceramics 
8 . Home mech&nics 
Other areas mentioned in lesser degree and in more 
inconsi s tan t order were : (l) leatherwork; (2) photography ; 
(3 ) te x tiles ; (4) p lastics ; (5) farm mechanics ; and (6) arts 
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and c1~aft s. 
Before the writer decided up on the subject areas and 
the order in 'Nhich they should be introduced i n t h e layland 
g eneral-shop program , the following were considered: 
1. Will the s ubje ct area be of i nterest to t h e student~ 
2. Does the subject area lend itself readily to 
project work and associated studies1 
3. Does the su bject a r ea meet any of the specific 
needs of the commum.i ty·? 
4. Will financial support be available at the planned 
time of introduction of the area? 
5. Wi ll teaching be more effective with the p resence 
of the new area? 
6. Will the shop program. a ppeal to a larg er n u mber of 
the school enrollment be cause of the new area? 
7. Will the new area help to attain the objectives 
set up for the course? 
8 . Is there time enough i n the p resent schedule to 
include this subject area ? 
9 . Will the commumity be in favor of introducing this 
area and if not can it be justified? 
10. Does the subject area introduce a type of wo rk whi ch 
has a broad industrial ap plication? 
11. Wil l the s ubje ct area consu~e an undue amount of 
valuable floor s pace ? 
12 . Is the instructor p rovided with sufficient back-
ground to teach the subject ? 
13 . Is the order of introducing the subject areas 
justifiable '? 
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14. Can the subject area be adapted t o all g rade leve ls 
so that it will not remain unused in some classes'? 
After con sidering the authors' sugge stions and the 
fore g oing questions, the foll owing areas were selected for 
the five-year development prog ram : 
Present program : 
First year : 
Second year : 
Third year : 
F ourt h year: 
Woodworking and mechani cal drawing 
Art metal wor k and bench metal work 
Sheet metal work and electricity 
Metal lat l e work , home mechani cs , 
and foundry 
Graphic ar ts and ceramics 
Be cause of t he s pa ce and t h e expense i n volved in 
set t ing up a subject area of power and transportation , it 
was considered unwise to i nclude it in the presen t expansion 
p r og ram. 
Equipment for t he g e neral shoo . - - The selec t i on of 
equipment for the areas of a general s h op is a pr ocedure 
which must be g iven careful consideration . Too often 
instructors have been guided by t heir own i nte rests, 
rather t han the educational welfare of the students . Thi s 
has led , in many instances, to the purcha se of e quipmen t 
and tools whi ch have little relations hi p to t he course of 
stu dy or the objectives of the general-shop program . 
A study of the authors' s uggestions in selecting and 
purcbasin6 equi pment for a g eneral- shop pl'•ogl~am f urnis hed 
this writer with the fol lowing c~iteria. They were used 
as a guide in setting up the equi pment lists for the 
Vlfayland Junior-~enior High School and Will be used as a 
guide i n the pm~chas ing of the equipment : 
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1. The equipment should be in keeping with the 
objectives of t he progrrun so that it wil l lead to 
the il" attainment .. 
2 . The equipment s hould be of s uch a type that it 
will provide the greates t amount of s afety to 
the students using it. 
3 . Tl:-1e equ i pment should be i n keep ing with the age 
and grade level of the students u sing it . 
4 . Each piece of e qui pmen t should provide the maxl:num 
amount of pupi l participation . 
5 .. Each ite m of equ i pment should represent some basi c 
i ndustri al proces s. 
6 . The equipment should be medium in si ze . This size 
is ~ore suitable to scho ol s hop work th~n either 
the l a r ge i ndus trial type or the small home -
workshop type . 
7 . The equ i pment should be pur chased only after 
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approachi ng several manufacturers and investigating 
new developments . 
8 . The equ i pment should not be of the c ombination 
typ e . I t is con sidered to be a poor i nvestment ; 
particular l y from the standpoint of safety . 
9 . I nstructors of established general-sh op p ro3rams in 
other towns ca n provide much he l pful inf ormation . 
Visiting them provides an opportunity t o profit fr om 
their mistake s and successes. 
10. Equlpment n eed not be costly to be eff icient , ye t 
qualit y should ne ver be sacrificed for c heapne ss. 
11. The equ i pment should be in keeping with the space 
provisions of the general shop. Determining exact 
locat i ons should be done through sca led drawings . 
12 . The amo1.mt of equipment should be in kee ping with 
the size of the cl ass which is to use it. 
13. Equipment of iw~ediate need should be purchased 
first and allowances should be mad e f or adding 
other n ecessary , but not vita l; equipment later . 
14 . The equipmen t should be i n keeping with the extra-
curricu lar use of the shop . 
15 . Availability of funds must be conside re d before 
equi pment is selected . 
16 . The equipment should not be pur chased it second - hand 11 • 
Used mac hinery is many times obsolete as well as 
worn out. Students should have modern and wel l-
conditioned equipment if the objectives of the 
program a r e to be fully realized. 
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No attempt is mad e to l ist all 
for each area of the general shop. 
the s~all tools necessary 
The purpose here is to 
show wbat major p ieces of equipment of considerable cost are 
essential . Woodwork and drawing have been omi tted fr om the 
following lis t ing s because these two areas of study were 
ori gi nally well -e quipped and have been functi oni n g well in 
the p roblem school of this p aper . 
Ar t Metal Equipment 
One buffins arbor 
T'wo bench vises 
One art - metal bench 
One soldering furnace 
One set of stakes 
Small tool s 
Bench Metalwork 
ne anvil One annealing furnace 
Three machinists' vises .:>mall tools 
Sheet I\~etalwork 
One bar folder 
T_~ee turning machines 
One squaring shears 
One sheet - metal bench 
One electrical ps.nel 
1Hectrici ty 
Test i ng and measuring equipment 
One set of stakes 
One forming rolls 
One cornice bralre 
Small tools 
One electrj_cal bench 
::>mall tools 
One eng ine lathe 
One mil ling mach i ne 
No l arg e equ i pment 
One foundry cabinet 
One anvil 
One proof press 
Two p l at en presses 
One pap er cutter 
Ivlachine-shop Work 
One s bap er 
Small tools 
Home Mechan ics: 
F oundry 
Small tools 
On e me lting pot 
Small t ools 
Graphic Art s 
Two 2-place typest~~d s 
One imposing stone 
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'I'wen ty-four cas e s of type 
Small tool s and equipment 
Ce rami cs 
No l arge tool s Small tools 
Allotted time for the g eneral-shop pr og ram. -- There is 
a definite trend throug hout the country to increase the time 
a llotted t o i ndus tr i a l-arts prog rams . Three and four 60-
minut e pe rj_ods a:re r·ecommen d ed fol, g rades 7 and 8 and most 
authors ag re e that f i v e 6 U-mlnute periods a week s hould b e 
the mi nimum for g rad es 8 thr ou~h 12 . Some authors recoramen d 
as many as ten doub l e per• iods a we ek in the senior h i g h 
school. This turn toward the al lotment of more time is due 
i n lar~e to the increased offering s o f the g eneral-s h op 
p rog r am . 
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The p resent time allotments in terms of 50-mi nute 
pe riods for Industri a l Art s i n the Wayland Junior-Senior 
High School are as follows : 
Grades 7 and 8 
Gr a de 9 
Gr ad e 10 
Grade 11 
Gr ad e 12 
Two sing le periods a week 
Two doub le periods a week 
~Dd on e sing le p eriod a 
week 
One double pel"iod a we ek 
and tw o sing le period s a 
week 
One double period a week 
an d t wo sins le pe riods a 
week 
Two sin~ le pe ri od s a week 
In view of the p l anned en ricmaent of t he present s h op 
prog ram by the addition of more activities , the fo ll owing 
time a llotments wou l d come closer t o being in harmony with 
those p roposed by most authorities: 
Grades 7 and 8 
Gr ad es 9 through 12 
Three si ng le period s a 
week 
Two double p eriod s a wee k 
and three sin6 le periods 
a week 
With three section s of grad e 7; three sections of 3 rade 
8 , and one section e ac h of the senior g rades , this means 
s cheduling forty - six classes a week . At present there a r e 
on ly thirty class period s in the school week . Eventually 
this problem will reso lve itself into inc reasing t he s iz e 
of the p bysi c a l plant . 
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Space provisions for the genera l shop.-- It is rea s on-
abl e to s u spe ct that s c r owded shop wi ll i nvite d i sci p l inary 
pr oblems a s we ll as d eter sat i sfac t ory l e arn i ng and proje ct 
p rog ress . The fo llowi n g have been taken i nt o consider&tion 
i n the p l annin; of the 1fiay l and Junior - Sen i or Ili g h Schoo l 
program : 
1. Six ty to one - rn.mdred sq_ua1.,e feet of f loor space pe r 
pupi l i s sat i sfact.ory . Seven ty-fi ve square feet of 
floor s •ace per pup il i s p referred . 
2 . Area s ar otmd ma chine ry should be suf f icient l y large 
so as to avoi d safety probl ems . 
3 . Shop room s should be rectang u l a r in s hape , with the 
rat io of on e to two be i ng preferred . 
4 . Part i t i on s , i f present , s h ould b e g l a z ed so that 
11 blind s p otsu will not be p re s e n t. 
5. Ci ene r Ec l shops require bi g her p er pupi 1 a r ea fo r the 
same size clas s i n a uni t s h op . 
6 . The mi nimum size re collinended for a g eneral shop is 
1800 square f ee t . 
7 . A s caled drawi ng wi ll he l p i n p l anning a r ea s end 
p l a cin g eQui pment fo r maxi mu m e f fi ciency and safety . 
8 . 'l'he ob j ect i v es o f t he course of' study should be 
k ept i n mind when p lanning t he s p a ce p rovis i ons . 
The Wayl and Junior-Sen :l.or Hi gh S cho ol shop is divided 
into thre e rooms ; a br ick walled storag e and pa i nt room, the 
main shop , and a g l a s s p a r t i tioned me c h anical drawi n g an d 
p l ann i n g ro om. The a r ea of these r ooms r es p ecti vely are 
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195 square fee t, 540 s qua.re f e e t and 1053 square f ee t , ma k i n g 
a t otal area of 1788 squar e feet . Thi s a p p roa ches t he min-
i n:um si z e rec ommend e d f or a g ene ra l-sh op p r o.; r am . F oll owin g 
the r e cornrnend a ti on of t he 75 s qua re fee t per pupil , t h is 
a llows f or a class s i z e of 23 st uden ts i f t he thre e rooms 
are to be comp l e te l y uti liz ed . Taki ng i nt o con s i det•a ti on pup il 
s p a c e lost by p l a c ement of b en che s and ma c h i nes , t h is w~it e r 
re commends a norma l c l ass si ze of 18 t o 2 0 f or t he most 
ef f ici e nt ope rat i on of the p l ann e d g en e r a l - s h op p r og r am. 
Associ a ted stud i es i n t he general-sh op p rog r a m. - - The 
a t t rac t i venes s of t he i n du st r i a l- ar ts p rog r am to most 
stud en ts li e s i n the mani pul at i v e 1::. rocesses a nd the re sul tan t 
p:t' oj e c t s. The prog r am , h owever , pre s e n t s an ex-cellent oppor -
tw,i i ty t o i nt r oduce i ndustri a l i nfo r mat ion of t h e gu i d an c e , 
t ec hnical, cu ltur a l and consume r t yp e . r t is a 0 re e d upon 
qui te cons i stent l y by t he a u t h or i t i e s t h at a p proxi mately 2 5 
pe r cent of t h e total shop ti me s h oul d be d e v o ted to n on -
mani pulati ve or a s sociated s tudies . I £ , h owe ver , more than 
5 0 p e r c en t o f t h e t i me is de v ot e d to the s e stud i es t h e 
values of t h e su b j e ct as an a c t i v ity a r e being s a cr i f ic e d 
and i n t erest wi ll be d i ff i cul t t o mai nta i n . 
Associated studi e s ma y b e d ivide d i nt o two t yp es; the 
d i r ec t l y re l a ted an d i nd i re ctly r e l ated . The fi r st ma y be 
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cons i dere d as those non-mani pul a tive studies which are 
necessary for t h e s a tis f actory comp letion of a pre scri be d 
pr oject . F or a. woodworking p roject, studies of this t ype 
mi ,;ht include: (1) how to select lumbe r ; (2) how to i dent ify 
dif f erent t yp es of saws ; (3) h ow to " square-up " a b oard , a n d 
(4 ) h ow to use a p l ane . The i ndire ctly related info r mati on 
mi .ght include : (1) the hi story of saws ; (2) t he deve lo.t: ment 
of' the p l ane ; (3) l umberi ng , and (4) local vvoods and their 
uses . 
The d i rectly related and indirectly related are both 
fundamental studies in the industri al -arts courses . The 
writer be lieves that I ndust rial Arts cann ot be justified on 
p roject production alone . 
The testing and measuring p rog ram.-- Using the g rade 
assigned to a f i nished projec t as a student ' s course g rade 
is a s i mp le way of assigning marks. This method , howeve r, 
is sub j ect ive in form and does not take i n to consideration 
t he p l anned learning which result s from associ a ted studies 
and the incidental and una.v oidable learning s which occur . 
There are many rea s ons for i r: stituting a reliab l e testing 
p rog ram . S ome of t hese reasons are expre ssed in t e 
following : 
1. It reveals students• int e rests 
2 . It indicates adva_r1 cement ma oe by studen ts 
3 . It measures achievement 
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4 . It measures a teache r ' s efficienc y 
5 . It tend s to st i mulate and motivate le arn i ng 
6 . It i ndicates a student 's diff iculti es 
7 . It supplements other rating s c a les 
s . I t lends purposefulne ss to t h e as s oci ated sturlies . 
No sing l e means of measuri ng s hould be considered 
sufficient in itself. The results of a r e liab l e objecti v e 
t es t scal ed on the norma l curve may we l l be i naccurate 
becs.use of t he smal l c lass sizes and the selective group s 
teste d . By using seve ral t ypes of tests measurements , the 
i n a ccuracies of one t ype may well be offset by the accura c ie s 
of the othe rs . Some of the methods of measurement for grad -
i r.g pur pose s suggeste d for use in a genera l s h op are: 
1. Standardized objecti v e te s t s 
2 . Teacher constructed ob ject i ve tests on i nf ormation 
3. Ob jective safet y tests 
4 . Performance t e sts 
5 . Grad i ngs on pro j e ct work 
6 . Gr adings on oral presentations 
7 . Gr ad i ng s on required n ot ebo ok s 
8 . Grad ing s on shop pe r sonne l as s i gnments 
Bu dget i ng a g eneral- s hop program . - - A most i mpo rtant 
considera t ion when p l anning the exp ansion of a shop p l'' og l"am 
i s the availabi lity of funds . Planning beyond the ability 
of t he town or city to p ay is wasted effort. Where the re are 
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insufficient funds to pur chase all the equipment needed for 
all the areas , a priority system should be set up so that 
essential equ ipment is requisitione d first and other C! esirab le 
equi pment , in succeeding years . It is far better to start a 
prog ram on a limited bas5_s t an to wait an uncertain number 
of' years for totally sufficient funds to become available . 
Most schools need to k e ep t heir operating costs low ru1.d 
therefore must take advantag e of every possible method of 
economizing on pur·chasing and using equipment and supplies. 
Some of this economizing can be brought about in the indus-
tri a l-arts prog ram by the f ollowing : 
1 . Investi g ate several mm1ufacturers be f ore buying 
2 . Euy in quantities 
3 . Allot supp l ies to stud en ts i n small quantities 
4 . Do not p11rcbase unnec es sarily large equi p ment 
5 . Do not sacri f ice qualit y for l ow c ost 
6 . Plan pro j e c t s s o as to u se scrap s of materials 
7 . Requir·e quality in workmansh i p r ather than quantity 
8. Re cord money - saving services to other departments . 
A pr o jected budget based up on past expenditure 6 , as 
shown by the office r ec ord s , and future requirements , as 
i ndicated by research and experience , will assist those 
concerned with the budg et a ry problems i n makin:; suitab le 
appropriations from year to year . 
